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EXECUTIVE SUMMARY

UnderAﬁhe Navy's Installation Restoration Program and in accordance with
the requirements of the Comprehensive'Environmental Response, Compensation and
Liability Act (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act (SARA), é Remedial Investigation/Feasibility Study is
being conducted for the Naval Construction Battalion Center locéted in North
Kingstown, Rhode Island (referred to as NCBC-Davisville). Included herein is
the first step of the Feasibility Study, referred to as the Initial Screening
of Alternatives, for the following groups of sites at the NCBC-Davisville
facility:

. Gréup I Sites »

- Site 05 -~ Transformer Oil Disposal Area
- Site 06 - Solvent Disposal Area

- Site 13 - Disposal Area Northwest of Buildings W-3, W-4, and T-1

¢ Group II Sites
- Site 08 — DPDO Film Processing Disposal Area

e Group III Sites
' - Site 12 - Building 316, DPDO Transformer Oil Spill Area
- Site 14 - Building 38, Transformer Oil Leak Area

e Group VI Sites
- - 'Site 10 - Camp Fogarty Disposal Area

"The remaining sites at the NCBC-Davisville facility are being addressed within

a separatelreport (TRC,.1993). Al} site locations are indicated in Figure
ES-1.

The Feasibility Studies for the NCBC-Davisville sites are being performed
in a phased manner. The Inital Screening of Alternatives Report is organized
as follows:> |

e Information gained through previous investigations, including the
Phase I Remedial Investigation, is summarized;
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A Detailed Analysis of Alternatives Report (DAA) will be conducted at a

later

available.

Existing site contamination information is compared to Applicable
or Relevant and Appropriate Requirements (ARARs), To-Be-Considered
criteria (TBCs), and calculated risk-based cleanup levels based on
future residential use and a 1 x 107® risk level;

Remedial response objectives are developed:;

General response actions are' identified;

Remedial technologies and process options are screened;

Remedial alternatives are developed:

Remedial alternatives are evaluated individually and comparatively
on the basis of effectiveness, implementability, and cost:; and

Remedial alternatives which do not offer significant advantages
over comparable alternatives are screened from further analysis.

date incorporating Phase II Remedial Investigation (RI) results, as

at that time based on the added site characterizétion data.

The Initial Screening of Alternatives (ISA) efforts are summarized on the

following pages individually for each group of sites.
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GROUP . I SITES
SITE 05 - TRANSFORMER OIL DISPOSAL AREA,

SITE 06 - SOLVENT DISPOSAL AREA, AND
SITE 13 - DISPOSAL AREA NORTHWEST

‘Site 05 - Transformer Qil Disgosél Area

Site 05 consists of an approximately 1,500 square foot area located east
of Building 37, adjacent to Camp Avenue and just outside of the NCBC fence
line. In 1968 or 1969, approximately 30 gallons of o0il containing
polychlorinated biphenyls (PCBs) were reportedly drained from a transformer
and poured onto the ground at this site. While a soil sample collected in
1984 by the Navy contained 6 parts per million (ppm) of PCBs, subsequent
surface and near surface soil sampling has not detected significant levels of
PCBs. Polynuclear aromatic hydrocarbons (PAHs), pesticides and inorganics
have been identified in the site soils. Current and future carcinogenic risks
due to exposures to site soils are estimated to range from 2.28 x 10~7 to 7.5
x 102 based on worst case and most probable case exposure scenarios. These

risk values are driven by arsenic, beryllium and PAHs. Non-cancer risk
estimates for soil exposures. were within the acceptable limit. No ground
water investigation has been conducted at this site. The presence of

inorganics in site soils presents a potential ecological risk wunder a
theoretical worst-case scenario. Ecological risks will be further evaluated
as part of the Phase II RI. '

Site 06 - Sqlvent DiSposal Area

Site 06 is a flat grassy area located between Buildings 67 and 38 and
covering roughly a quarter of an acre in area. From 1970 to 1972, waste
chlorinated hydrocarbon solvents were reportedly drained in this area, with an
estimated total disposal volume of 1,750 gallons. Studies conducted at the
site have included the sampling of surface and subsurface soils as well as
ground water sampling from three  monitoring wells located at the site.
Contaminants detected in site soils include volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs) and inorganics. Inorganics were the
only contaminants detected in ground water samples. Current and future
carcinogenic risks due to exposures to site soils are estimated to range from
3.93 x 108 to 7.99 x 10~7 based on worst case and most probable case exposure
scenarios, with PAHs driving the risk values. Worst-case ground water
ingestion cancer risks were on the order of 1.10 x 10-3, with arsenic and
beryllium driving the risk estimate. Non-cancer risk estimates were less than
the acceptable limit except for the worst-case childhood ingestion of ground
water scenario, where manganese drives the calculated hazard index ratio.
Ecological risks associated with the site appear to be minimal but will be
further investigated within the Phase II RI.

Site 13 - Disposal Area Northwest

Site 13 1is 'approximately 6 acres in size, bounded on three sides by
roads. Three catch basins are located within the site area. From 1945 to
© 1955, this area was reportedly used for vehicle storage and the disposal of
approximately 300 gallons of waste oils per month. Studies conducted at the
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site have included the sampling of surface and subsurface soils, sediments
from on-site catch basins, and ground water from the four on-site monitoring
wells. Contaminants detected in site soils include VOCs, SVOCs, PCBs,
pesticides and inorganics. The contaminants detected in site soils and catch
basin sediment samples at the highest levels were PCBs. SVOCs and inorganics
were detected in ground water samples. Current carcinogenic risks due to
exposures to site soils are estimated at 2.53 x 1073 for ths worst case
exposure scenario, with PCBs driving the risk value. Worst-case ground water
ingestion cancer risks were on the order of 3.93 x 1073, with arsenic ard
beryllium driving the risk estimate. Non-cancer risk estimates exceeded the
acceptable limit under both current use and future use scenarios based on PCB
levels in site soils and ingestion of inorganics in ground water. Ecological
risks associated with the site appear to be minimal but will be further
investigated within the Phase II RI.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleznup Levels

Soil

PCBs were detected at Sites 05 and 13 in surface soils at levels exceeding
the historic RIDEM cleanup standard of 1 ppm. When compared to the proposed
RIDEM solid waste definition and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, only Site 13 exhibits surface soil concentrations which
exceed the 10 ppm value. Soil cleanup levels based on a 1 x 1076 risk were
calculated. At Site 05, risk-based cleanup levels for PAHs, arsenic and
beryllium were exceeded and at Site 13, the risk-based cleanup level for
arsenic was exceeded. However, reasonable maximum risks for future soil
exposures at both Sites 05 and 13 fall within the acceptable carcinogenic risk
range of 1074 to 107® for remedial actions at Superfund sites. No risk-based
soil cleanup levels were exceeded at Site 06.

Ground Water

Inorganics were detected at Sites 06 and 13 in ground water samples at
levels exceeding MCLs, federal action levels or secondary MCLs. At Site 13,
bis(2-ethylhexyl)phthalate was also detected at a level exceeding the MCL. At
Sites 06 and 13, manganese was detected at levels exceeding the risk-based
cleanup level. ‘ ‘

Remedial Response Objectives

The following remedial response objectives were developed for soil and
ground water at the Group I sites:

Soil
¢ Minimize current and future exposures -to surficial soil
contaminants at 1levels which exceed ARARs/TBCs or which pose

unacceptable risks to human health and the environment; and

¢ Minimize off-site migration of surface soil contaminants.
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Ground Water

Prevent exposure, due to ground water ingestion, to contaminants
at levels exceeding acceptable ARARS/TBCs or which pose
unacceptable risks to human health and the environment; and

¢ Minimize migration of ground water contaminants and any associated
environmental impacts.

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were® screened. Based on the lack of soil
contaminants at Site 06 at levels exceeding ARARs/TBCs or risk-based cleanup
levels, remediation of soils at Site 06 was not evaluated. Two soil remedial
scenarios were evaluated for Sites 05 and 13, one in which the sites would be
remediated to meet ARARs/TBCs and risk-based cleanup levels, and the other in
which the sites would be remediated to. meet only ARARs/TBCs' (remaining risk
levels would fall within the acceptable range of 104 to 107® for remedial
actions). ’

With respect to ground water contamination, in evaluating the extent of
ground water contamination at Sites 06 and 13, it was determined that
sufficient information does not exist to allow for an analysis of appropriate
ground water extraction, treatment or discharge alternatives at this time.
Therefore, ground water at Sites 06 and 13 will be addressed as a separate
operable unit upon completion of Phase II remedial investigations at these
sites.

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-1 were developed. The alternatives
include a no action alternative (I-1l), a limited action alternative (I-2)
consisting of site fencing and deed restrictions, a containment alternative
(I-3) consisting of a RCRA Subtitle D soil cap and deed restrictions, and a
disposal/treatment alternative (I-4) under which four soil disposal/treatment
options were considered. They include off-site 1landfilling/incineration
(Option A), on-site incineration (Option B), stabilization/solidification
(Option C), and acid extraction and solvent extraction (Option D).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, all of the alternatives and’
options were retained for evaluation in the Detailed Analysis of
Alternatives. However, the remedial scenario under which soils would be
remediated to meet both ARARS/TBCs and risk-based cleanup levels will be
screened” from further evaluation. Uncertainties associated with the
calculation of the risk-based cleanup levels as well as with the applicability
of the risk-based.cleanup levels to site-specific conditions are the basis of
this screening. The significant additional cost of remediating to risk-based
cleanup levels further supports this screening. The scenario in which the
sites are remediated to meet ARARs/TBCs will be retained. If additional
information gathered during the Phase II RI supports further consideration of
remediation to meet risk-cased cleanup levels, the screened scenario will be
re-evaluated within the Detailed Analysis of Alternatives:
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GROUP II SITES

SITE 08 - DPDO FILM PROCESSING AREA

Site 08 - DPDO Film Proceséing Area

"Site 08 consists of an approximately 1,600 square -foot flat, grassy area
located east of Building 314 at West Davisville. The area is reported to have
received runoff from an adjacent paved area where waste liquids from a silver
recovery process were reported discharged over a six-month period during
1973. A so0il sample collected in 1985 contained 0.15 ppm of silver.
Subsequent surface and near surface soil sampling and analysis has identified
the presence of VOCs, PAHs, PCBs, and inorganics in surface or near surface
soils. Future carcinogenic risks due to exposures to site soils are estimated
at 3.14 x 1072 based on the worst case exposure scenario. This risk value is
driven by arsenic, beryllium, PAHs, PCBs and bis(2-ethylhexyl)phthalate.
Non-cancer risk estimates for soil exposures were within the acceptable
limit. No ground water investigation has been conducted at this site.
Ecological risks associated with the site appear to be minimal but will be
further investigated within the Phase II RI.

Comparison of Soil Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup
Levels

PCBs were detected in one Site 08 surface soil sample at a level exceeding
the historic RIDEM cleanup standard of 1 ppm. When compared to the proposed
RIDEM solid waste definition and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, however, no exceedances are observed. Soil cleanup levels
based on a 1 x 1076 risk were calculated. Risk-based cleanup levels for PAHs,
arsenic and beryllium were also exceeded at Site 08. However, it should be
noted that existing reasonable maximum risks at Site 08 fall within the
acceptable carcinogenic risk range of 1074 to 107® for remedial actions at
Superfund sites.

Remedial Res?onse Objectives

The following remedial response objectives were developed for soil at the
Group II site:

¢ Minimize =~ current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs or which pose
unacceptable risks to human health and the environment; and

e Minimize off-site migration of surface soil contaminants.

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two soil .remedial scenarios
were evaluated for Site 08: one in which the site would be remediated to meet
ARARs/TBCs and risk-based cleanup levels, and one in which the site would be
remediated to meet only ARARsS/TBCs (remaining risk levels would fall within
the acceptable range for remedial actions).
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Based on the technology  and process option screening, the remedial
alternatives identified in Table ES-2 were developed. The alternatives
~include a no action alternative (II-1), a limited action alternative (II-2)
consisting of site fencing and deed restrictions, a containment alternative
(II-3) consisting of a RCRA Subtitle D soil cap and deed restrictions, and a
disposal/treatment alternative (II-4) wunder which three soil disposal/
. treatment options were considered. They include off-site landfilling (Option
A), off-site incineration (Option B) and fungal degradation (Option C).

After conducting an initial evaluation of these aiternatives on the basis

of effectiveness, implementability and cost, all of the alternatives and
options were retained for evaluation in the Detailed Analysis of Alternatives.
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GROUP III SITES

SITE 12 - BUILDING 316, DPDO TRANSFORMER SPILL AREA
SITE 14 - BUILDING 38, TRANSFORMER OIL LEAK AREA

Site 12 - Building 316, DPDO Transformer Spill Area

Site 12 is located within Building 316 at West Davisville. In 1977, a
transformer containing PCB oil was accidentally punctured with a forklift and
the resultant spill area was cleaned up by NCBC-Davisville personnel.
Subsequent sampling indicated the concrete was contaminated with PCBs and a
removal action was implemented in 1991. Confirmation sampling conducted after
the removal was completed indicated that the horizontal extent of PCB
contamination is more extensive than originally believed.

Site 14 - Building 38, Transformer 0Oil Leak Area

Site 14 is located within Building 38, adjacent to Site 06. In 1981, oil
spillage was noted in a transformer storage area within Building 38. The
resultant spill area is believed to have been cleaned up by NCBC-Davisville
personnel. Subsequent sampling indicated the asphalt surface was contaminated
with PCBs and a removal action was implemented in 1991. Confirmation sampling
conducted after the removal was completed indicated that, as with Building
316, the horizontal extent of PCB contamlnatlon is more extensive than
originally believed.

Comparison of PCB Contaminant Levels to ARARs/TBCs

PCBs were detected in chip samples at Site 12 at concentrations as great
as 1,200 ppm. At Site 14, chip sample concentrations as great as 150 ppm have
been detected. .Therefore, both sites exhibit PCB contamination at levels
exceeding the historic RIDEM cleanup standard of 1 ppm and the proposed RIDEM
solid waste definition and TSCA cleanup standard for unrestricted areas of 10
ppm for PCBs. One soil sample collected from the previous removal area at
Site 14 contained PCBs at 1.6 ppm, which also exceeds the historic RIDEM
cleanup standard. :

Remedial Response Objectives

The following remedial response' bbjectiVes were developed for floor
surface materials at the Group III sites:

e Prevent exposures to PCB-contaminated surfaces and soil at levels
which exceed ARARs/TBCs.

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary arzas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two remedial scenarios were
evaluated for Sites 12 and 1l4: one in which the sites would be remediated to
meet the historic RIDEM cleanup standard of 1 ppm PCBs, and one in which the
sites would be remediated to meet the 10 ppm proposed RIDEM solid waste
definition level and TSCA cleanup level.
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Based on the technology and process option screening, the remedial
alternatives identified in Table ES-3 were developed. The alternatives
include a no action alternative (III-1), a limited action alternative (III-2)
consisting of site access and deed restrictions, a containment alternative
(III-3) consisting of sealing of PCB-contaminated surfaces, a disposal
alternative (III- 4) consisting of removal of contaminated floor surfaces and
soil for disposal off-site at a TSCA-permitted landfill, and a treatment
alternative (III-5) consisting of solvent washing of PCB-contaminated surfaces.

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, all of the alternatives and
options were retained for evaluation in the Detailed Analysis of Alternatives..
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GROUP VI SITES

SITE 10 - CAMP FOGARTY DISPOSAL AREA

Site 10 - Camp Fogarty Disposal Area

Site 10 consists of an area within Camp Fogarty, a 347-acre parcel of land
located in East Greenwich, Rhode Island. The study area is located in a
depression west of an active firing range, between the firing range berms and
a steeply rising hill ‘to the west. The area 1is heavily wooded and
interspersed with meadow areas. Ground water in the area is classified as
GAA-NA. Cans of rifle- and weapon-cleaning oils and preservatives, as well as
miscellaneous municipal-type garbage were reportedly occasionally disposed of
in a shallow, sandy excavation in this area. The rifle bore oils were
reportedly subsequently removed from the site and relocated at NCBC-
Davisville. Rusted empty paint cans, 55-gallon drums and miscellaneous metal
parts are visible on the site's surface. Surface and near-surface soil
sampling as well as ground water sampling have been conducted at the site.
PAHs and inorganics have been identified in the site soils. Inorganics have
been detected in ground water samples. Current and future carcinogenic risks
due to exposures to site soils are estimated to range from 3.33 x 10-7 to 2.63
x 107® based on worst case and most probable case exposure sceniarios. These
risk values are driven by arsenic, beryllium and PAHs. Worst-case ground
water ingestion cancer risks were on the order of 7.17 x 10~%, with arsenic
driving the risk estimate. Non-cancer risk estimates were within the
acceptable limit for both soil and ground water exposures. With respect to
potential ecological risks, current access restrictions would tend to reduce
exposures to most ecological receptors. However, the known breeding of two
State Species’ of Concern, the marbled and four-toed salamanclers, in the
vicinity of the site justifies further analysis of risks, as will be conducted
during the Phase II RI.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup Levels

Soil

No soil contaminants were detected at 1levels exceeding available
ARARs/TBCs. Soil cleanup levels based on a 1 x 19“6 risk were calculated.
PAHs and beryllium were detected at 1levels exceeding calculated risk-based
cleanup levels. Arsenic was detected in a soil sample collected as a
background sample at a level exceeding calculated risk-based cleanup levels.
However, reasonable maximum risks for future soil exposure fall within the
acceptable carcinogenic risk range of 1074 to 107® for remedizl actions at
Superfund sites. '

Ground Water

Inorganics were detected at Site 10 in ground water samples.at levels
exceeding MCLs, federal action levels or secondary MCLs. No risk-based
cleanup levels were calculated for Site 10 ground water contaminants.
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Remedial Response Objectives

The following remedlal response ob]ectlves were developed for soil and
ground water at the Group VI site:

Soil

e Minimize current and future exposures to surficial soil
contaminants at 1levels which pose unacceptable risks to human
health and the environment; and
Minimize off-site migration of surface soil contaminants.

Ground Water

Prevent exposure, due to ground water ingéstion, to contaminants
at levels exceeding acceptable ARARs/TBCs:

Minimize migration of ground water contaminants and any associated
environmental impacts; and

¢ Restore contaminated ground water for future designated use (GAA).

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Because no soil contaminants
were 1identified at levels exceeding ARARS/TBCs, a single soil remedial
scenario was evaluated for Site 10, one in which the site is remediated to
meet risk-based cleanup levels.

In evaluating the extent of ground water contamination at Site 10, it was
determined that, while sufficient information does not exist to allow for a
detailed analysis ‘of ground water extraction, treatment or discharge
alternatives, because the site is in a class GAA area a preliminary evaluation
of ground water remediation is appropriate at this time. Ground water
remediation will be addressed in more detail upon completlon of Phase II
remedial 1nvestlgat10ns at this site.

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-4 were developed. The alternatives
include a no action alternative (VI-1), a limited action alternative (VI-2)
consisting of continued ground water monitoring, site fencing and deed
restrictions, a containment alternative (VI-3) consisting of a RCRA Subtitle D
soil cap and deed restrictions with an option- for construction of a slurry
wall, and an active restoration alternative (VI-4) under which various soil
and ground water treatment options were considered. They include off-site
landfilling (Option A), soil washing (Option B), stabilization/solidification
(Option C), ground water extraction (Option D), ground water treatment using
membrane microfiltration (Option E), ground water treatment using ion exchange
(Option F) and discharge of treated ground water to ground water (Option G) or
to surface water (Option H).

7
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After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, it was determined that the
reduction in risk offered by the soil treatment options, Options A, B and C
under Alternative VI-4, is not well-defined. Uncertainties are associated
with the calculation of the risk-based cleanup levels as well as with the
applicability of the risk-based cleanup 1levels to site-specific conditions.
Implementation of the soil treatment alternatives could only be accomplished
at a very high cost. Therefore, the soil treatment options are sicreened from
further evaluation. If significantly increased soil exposure risks or
contaminant levels exceeding ARARs/TBCs are identified as a result of Phase II
remedial investigations, soil treatment options will be reconsidered. All of
the remaining alternatives and options were retalned for evaluation in the
Detailed Analysis of Alternatives.
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| - TABLE ES—1
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/SEDIMENT
GROUP | SITES — SITE 05, 06, 13

Alternative |—1

No Action

Alternative |-2

Limited Action
— Fencing/Deed Restrictions

Alternative | -3

Containment
— RCRA Subtitle D Soil Cap/Deed Restrictions

Alternative |1-4

Active Restoration

— Off—Site Landfill/Off—Site Incineration or
— On-Site Incineration or

— Stabilization/Solidification or -

— Acid Extraction and Solvent Extraction




TABLE ES-2
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL
GROUP Il SITE — SITE 08 (DPDO FILM PROCESSING AREA)

Alternative Il—1

No Action

Alternative I1—2

Limited Action
— Fencing/Deed Restrictions

Alternative I1-3

Containment
— RCRA Subtitle D Soil Cap/Deed Restrictions

Alternative ||—4

Active Restoration

— Off-Site Landfill or
— Off—Site Incineration or
— Fungal Degradation




: " TABLE ES-3.
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
- BUILDING SURFACES AND SURFACE SOILS
GROUP [l SITES — SITE 12 (BUILDING 316) AND SITE 14 (BUILDING 38)

Alternative lil—1

No Action

Alternative Ill—-2

Limited Action
— Site Access/Deed Restrictions

Alternative llI—3

Containment
— Surface Sealing

Alternative lll—4 -

Excavation/Treatment/Disposal ‘

— Removal with Off—Site Disposal/Incineration

Alternative lll-5
Treatment

— Solvent Washing




TABLE ES-4
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/GROUND WATER
GROUP VI SITE — SITE 10 (CAMP FOGARTY DISPOSAL AREA)

Alternative VI—1

No Action

~ Alternative VI—-2
Limited Action

— Fencing/Deed Restrictions/Continued Ground Water Monitoring

Alternative VI—3

: Containrhent
— RCRA Subtitle D Soil Cap and/or Slurry Wall

Alternative VI—4

Active Restoration

Soil Remediation:
o — Off—Site Landfill or -
— Soil Washing or
— Stabilization/Solidification

and Ground Water Restoration:
— Extraction Wells or
— Interceptor Trench
: - and
— Membrane Microfiltration or
— lon Exchange
and
— Discharge to Ground Water or
— Discharge to Surface Water
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1.0 INTRODUCTION

-TRC  Environmental Corporation (TRC) is conducting a Remedial
.Investigation/Feasibi1ityf Study (RI/FS) at the Naval Construction Battalion
Center, located in the northeast section of the town of North Kingstown, Rhode
Island (NCBC-Davisville). The RI/FS is being conducted undgr the Navy's
Installation Restoration Program and in accordance with'the requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendmenﬁé and Reéuthorization Act
(SARA). The study is being performed by TRC under Contract-N62472—85—C—1026v
for NORTHNAVFACENGCOM. |

This Feasibility Study will assess potential remedial technologies
appliéable to environmental conditions at NCBC-Davisville, as defined by
existing site information. Previous investigations under which environmental
data have been developed include the following:

e TInitial Assessment Study (IAS) (Hart, 1984a):

e Verification Step Report (part of a Confirmation Study) (TRC,

1987); and

¢ Phase I RI Draft Final Report- (TRC, 1991).

Based on these studies, twelve sites have been identified for which
Feasibility Study efforts are being initiated. The site numbers were assigned
during the TIAS and have been retained under this investigation for
consistency. These tweive sites have been grouped for the purposes of

preparing Feaéibility Studies as follows:

¢ Group I Sites*

— Site 05 - Transformer 0il Disposal Area

- Site 06 - Solvent Disposal Area

- Site 13 - Disposal Area Northwest of Buildings W-3, W-4 and T-1
¢ Group II Sites*

— Site 08 - DPDO Film Processing Disposal Area
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® Group III Sites*

- Site 12 - Buildiﬁg 316, DPDO Transformer Oil Spill Area
- Site 14 - Building 38, Transformer 0il Leak Area

¢ Group IV Sites

- Site 02 - CED, Battery Acid Disposal Area
- Site 03 - CED, Solvent Disposal Area

e Group V Sites

- Site 07 - Calf Pasture Point.
— Site 09 - Allen Harbor Landfill

® Group VI Sites¥* .
— Site 10 - Camp Fogarty Disposal Area
e Group VII Sites

- Site 11 - Fire Fighting Training Area

Thg first step of the Feasibility Study, the 1Initial 3creening of
Alternatives (ISA) presented herein, addresses the Group i, Group II, Group
III and Group VI sites, noted above with an asterisk (*). The remaining
groups of sites will be addressed within a separate report (TRC, 1393).

The purpose of the ISA presented herein 1is to identify and evaluate
aitefnatives for mitigating site—relafed contamination at the seven Group I,
II, III and VI NCBC-Davisville sites ‘and for controlling the effects of
" contamination on public health and the environment. By evaluating remedial
solutions selected from the range of technologies available for site cleanup.
a response can be formulated which is technically feasible, protects public
health and the environment, is cost-effective, and 1is consistent with
'applicablé\or relevant environmental standards. The Feasibility Study process
was formulated by the U.S. EPA to properly implement CERCLA. The National Oil
and Hazardous Sﬁbstances Pollution Contingency Plan (NCP, 40 CFR Part 300)

establishes the framework for performing Feasibility Studies. Further
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definition of the FS process is provided in the Guidance for Conducting

Remedial Investigations and Feasibility Studies under CERCLA (U.S. EPA,

Interim Final, October 1988). 

Figure 1-1 provides a summary of the approach being used in this-
investigation to formulate appropriate remedial reséonsés for the seven Group
I, II, III and VI NCBC-Davisville sites. The FS is being conducted in

phases. This ISA report uses the following general report format:

Introduction/Background Information

Assessment of Applicable or Relevant and Appropriate Requirements
(ARARSs)

For each group of sites:

- Site-Specific Information

General Response Actions

Identification and Screening of Technologies

Development and Initial Screening of Alternatives

References

The second step of the FS, a Detailed Analysis of Alternatives report, will be
prepared subsequent to this document and will include the detailed analysis of
remedial alternatives. |

Because a second phase of remedial investigations (Phase II RI) will be
conducted at most of the sites, the information gained from these
investigations will be considered when preparing the _Detailed Analysis of
Alternative§ Report. If warranted by the presence of additional contaminants
or increased potential risks to - human health or the environment, remedial

technologies or process options will be re-evaluated at that time.

1.1 Site Location and Description

NCBC-Davisville is located in the northeast section of the town of North
Kingstown} Rhode Island, approximately 18 miles south of Providence. A site

location map' is provided in Fiqure 1-2. = A significant -portion of
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NCBC-Davisville is contiguous with Narragansett Bay. NCBC-Davisville is
composed of three areas including the Main Center, the West Davisville storage
area, and Camp Fogarty., a training facility located approximately 4 miles west
of NCBC-Davisville. These areas as well as the locations of the individual FS
sites, are noted in Figure-1—3.

Adjoining NCBC-Davisville's boundary on the south is the decommissioned
Naval Air Station (NAS) Quonset Point that was declared excess to the Navy in
April, 1973. The Quonset Point area is currently owned by the Rhode Island
Port Authority (RIPA) and the Rhode Island Department of Transportation
(RIDOT), along with some private companies. Hereafter, this érea will be

referred to as NAS Quonset Point, to distinguish it from NCBC-Davisville.

1.2 NCBC-Davisville History

. Quonset Point was the location of the first annual encampment of the
Brigade Rhode Island Militia in 1893. During World WarAI, it was designated
for the mobilization and training of troops and latey was the home of the
Rhode Island National Guard. 1In the 1920s and 1930s, Quonset Point functioned
as a summer resort.

In 1939, Quonset Point was acquired by the Navy to establish a Naval Air
Station (ﬁAS), and construction began in 1940. During construction, millions
of cubic yards of sediment were dredged to create a ship basin anc channel.

By 1942, the operations at NAS Quonset éoint had expanded into what is now
called NCBC—Davisville. Land at Davisville adjacent to NAS Quonset Point was
designated the Advanced Base Depot, and the first of two piers was
constructed. Later that year the Naval Construction Training Center (NCTIC),
known as Camp Endicott, was established to train the ﬁéwly established

construction battalions.
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After World War II, activities at NAS Quonset Point,remained the same,
p;oviding an operating base for aircraft and ships. After 1947, NAS Quonset
Pdint was a site of carrier-based jet aviation. The Antarctic Development
Squadron Six was moved to NAS Quonset Point in 1956. A Naval Air Rework
Facility (NARF) was created there in 1967. The Naval Hospital was established
in 1968.

The NCBC-Davisville area was inactive between World War II and the Korean
Conflict.. In 1951 it became the Headquarters Construction Battalion Center
(CBC). In 1974, the NAS and NARF at Quonset Point were deco@missioned, and
operations at Davisville were greatly reduced. In 1980, RIPA purchased NAS
Quonset Point and the two Davisville piers from the Navy. Current boundaries
of the NCBC facility are indicated in Figure 1-3. 1In 1989} tﬁe closure of
Davisville was announced, and all operations at Davisville were phased down to

“the present staffing levels for Public Worké, Maintenance, Security and Navy
Personnel. Because the future use of most of the facility is unknown, future
residential use will be assumed for evaluating preliminary site remediation
levels. Site 10, Camp Fogarty, is proposed to be excessed to the U.S. Army.
Therefore, continuation of the current use'scenafio will also be evalﬁated for

Site 10.

1.3 History of Facility Response Actions at NCBC-Davisville

1.3.1 Previous Investigations - U.S. Navy

The Navy Assessment and Contrql of Installation Pollutants (NACIP) Office
iawarded Navy Contract No. N62474-83-C-6974 to Fred C. Hart Associatgs, Inc.
(Hart) to conduct an 1Initial Assessment Study (IAS) of potentially
contaminatéd sites at both NCBC-Davisville and NAS Quonset Point. The IAS

identified a total of 14 potentially contaminated sites at NCBC-Davisville
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(Hart, 1984a). The IAS concluded that 3 of the 14 sites identified at
NCBC-Davisville posed a sufficient threat to human health or to the
environment to warrant additional investigation. The IAS report recomménded'
that the Navy conduct a Confirmation Study (CS) as described in the NACIP
program on the following three sites: Site 05 - Transformer 0il Disposal Area,
Site 07 - Calf Pasture Point, and Site 09 - Allen Harbor Landfill.

A copy of the IAS was submitted by the Navy to the Rhode Island Department
of Environmental Management (RIDEM) for review and comment. In a letter dated
October 19, 1984, RIDEM presented its review findings and requested that the
Navy add 7 of the 14 sites originally identified in the IAS to the list of
sites to be examined in the upcoming Confirmation Study. The Navy agréed to
the RIDEM request.

The Navy awarded a Confirmation Study (Contract No. N62472-85-C-1026) to
TRC Environmental Consultants, Inc. (TRC) in March 1985. Thirteen sites were
investigated as part of the Verification Step of the Confirmation Study. The
scope of work for the Verification Step included the three sites identified in
the IAS as needing additional study, the seven sites requested Ly RIDEM, and
three sites added by the Navy. The sites investigated during the Verification
Step program are:

Site 02 - CED Battery Acid Disposal Area;
Site 03 - CED Solvent Disposal Area;

Site 04 - CED Asphalt Disposal Area;

Site 05 - Transformer Oil Disposal Area;

Site 06 - Solvent Disposal Area:;

Site 07 - Calf Pasture Point;

Site 08 - DPDO Film Processing Disposal Area;
Site 09 - Allen Harbor Landfill;

Site 10 - Camp Fogarty Disposal Area;

Site 11 - Fire Fighting Training Area;

Site 12 - DPDO Transformer Oil Spill Area;
Site 13 - Disposal Area Northwest of Buildings W-3, W-4 &nd T-1;

and
e Site 14 - Building 38, Transformer Oil Leaks.

® & &6 & & 6 & & 6 06 0 o
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A draft report of the Verification Step of the NCBC—Dévisville
Confirmation Study was submitted to RIDEM for review and comment. The RIDEM
comments suggested additional sampling be conducted, which TRC subsequently
performed. The final report of the Verifiéation Step was completed by TRC on
February 27, 1987. The Navy received a letter from RIDEM listing their review

comments on the final report on September 30, 1987.

1.3.2 Previous Investigations - U.S. EPA

NCBC-Davisville was proposed by the U.S. Environmental Protection Agency
(EPA) for inclusion on the National Priority List {NPL) in' July 1989.
NCBC-Davisville was added to the NPL on Noveﬁber 21, 1989. EPA developed a
Hazard Ranking System (HRS) scoring package to support the proposed and final
listings (U.S. EPA, 1989a). The HRS package was based on existing
information; a Preliminary Assessment/Site Iﬁvestigatioh was not performed.

The HRS package noted that of the 24 potential sites which were identified
in a combined study of NCBC-Davisville, West Davisville, Camé Fogarty, and the
decommissioned'Quonset Point, the most serious sites of concern, and the sites
which were aggregated to form the basis of the ranking package, are Site 09 -
Allen Harbor Landfill and Site 07 - Calf Pasture Point.

Of the 24 potential sites listed in the HRS package, the aréaé designated
1 through 14 coincide with the 14 areas identified in the Navy's IAS. The
reﬁaining potential areas, 15 through 24, were.identified by the EPA from an
"Off-Site Activity Investigation" report (Hart, 1984b). The HRS packagé notes
that areas 15 through 24 are on property not cﬁrrently owned or operated by
the U.S. Navy and are not included as part of the NPL site. Several of these
areas are being ‘investigated by the Army Corps of Engineers' program aimed at

former defense facilities.
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1.3.3 Current Remedial Investigation

In 1988, the Navy's three-phase NACIP Program was restructured to conform
with EPA's four-phase program. This change was predicated by the Superfund
Amendments and Reauthorization Act (SARA) of 1986. The U.S. Navy changed its
NAbIP Program to closely parallel the EPA requirement§ for remedial actions at
Superfund sites. The Navy's program is now called the Installation
Restoration (IR) Program. Under the IR Program, current investigations at
- NCBC—Davisviile are in the Remedial Investigation/Feasibility Study (RI/FS)
phase. |

In Mér;h 1988, TRC was tasked by the Navy to implement recommendations of
the Confirmation Study - Verification Step by developing a Plan of Action as a
NACIP Confirmation Study - Characterization Step to conduct more extensive
sampling. Shortly- after initiating this' task, the Navy requested TRC to
~develop a Remedial Investigation (RI) "Work Plan conforming to the
newly-established Navy IR Program, and to the extent possible, conforming to
current EPA requirements under the NCP and the EPA draft RI guidance (U.S.
EPA, 1988a). The resulting Phase I RI/FS Work Plan included a Field Sampling
Plan, a Health and Safety Plan, a Quality Assurance Project Plan and a Data
Management Plan (Tﬁc, 1988). The Phase I RI field investigations were
conducted from September 1989 to March 1990 and the Phase I RI Draft Final
Report was submitted to the Navy in May 1991. Additiqnal field investigations

have been proposed under a Phase II RI/FS Work Plan (TRC, 1992).

1.4 Regional Geology, Hydrogeology and Hydrology

The. regional and site—specific geology, hydrogeology and hydrology are
briefly discussed in the following sections. More comprehensive descriptions
are provided in the Phase I RI Draft Final Report (TRC, 1991) and the Phase II

RI/FS Work Plan (TRC, 1992).



1.4.1 Regional Geology

The area of Narragansett Bay, including the surrounding -lowlands and
islands in the Bay, overlies the Narragansett Basin. This geologic structure
is a complex syncline of Pennsylvanian Ade metasedimentary rocks about
12 miles wide and up to 12,000 feet deep. The Narragansett Basin's western
limit is about 3 miles west of NCBC-Davisville, and its eastern edge is close
to Fall River, Massachusetts. All of the NCBC-Davisville sites except Site
IQ, Camp Foéarty,-overlie the Narraganéett Basin. The bedrock is overlain by
various glacial deposits up to 200 feet thick that have left the basih.area
relatively flat compared to ghe su;rohndihg areas (Schafer, 1961).

The bedrock forming the basin is comprised of five formations which
consist chiefly of non-marine conglomerates, sandstones, and shalesf The
principal unit is the Rhode 1Island Formation, which consists of a
gray-greenish fine to coarse conglomerate, sandstone, 1lithic graywacke,
graywacke, arkése, shale, and a minor amount of meta-anthracite and anthracite.

According to Johnson and Marks (1959), in the Qicinity of NCBC-Davisville,
the bedrock is more .than 90 feet below sea level in the West Passage, of
Narragansett Bay, greater than 70 feet below sea level just west of Frys Pond,
nearly 50 feet below sea level near the West Davisville facility, and nearly
100 feet .above sea level near‘Camp Fogarty. The Geologic Map and Sections of
the Wickford Quadrangle, ‘Rhode Island (Williams, Bulietin 1158-C, 1964) and
visual observations identify a major bedrock outcrop just west of Frys Pond
.(approximately 300 yards east of Site 05).

" The unconsolidated soils overlying the bedrock consist of three general
types of glacial deposits: till, water—;aid deposifs, and .wind—deposited
| material. In the Davisville area, till is exposed along highlands such as

Lippitt Hill, the hillside due west of the rifle and pistol range at Camp.
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Fogarty, and along the hillside of the ridge between West Davisville and
NCBC-Davisville. Just northeast of Site 02, there is an end moraine deposit
which controlled the pro-glacial melt water drainage system.

Most of the surficial géologic soils in the Davisville area are water-laid
deposits. "Melt water streams flowing along the west side of the end moraine
near Site 02 deposited a sequence of sands and silts over most of NCBC-
_ Davisville, including Sites 02, 03, 05, 06, 11, 13, and 14. Melt water
streams also deposited layers of sand and silt near West Davisville.and the
Allen Harbor Landfill. Pine-grained glaciolacustrine soils wunderlie Calf
. Pasture Point. At Camp Fogarﬁy, the rifle and pistol range overlies a kame
terrace consisting of sand and gravel depdsitea by melt water streams which
flowed aloﬁgside the glacier which moved-through the Hunt River valley.

Wina deposited materials in the Davisville area are loose, heterogeneous,
and relatively thin.in comparison to the other glacial deposits in the area
[10 feet at the higher elevations, and over 150 feet thick in some portions of

the bedrock valleys (Schafer, 1961)].

1.4.2 Regional Hydrogeology

Ground water hydrogeology in the Davisville area is controlled by the
geographic and geologic setting. Thé underlying bedroékAunitslhave primary
porosites (pore openings between the grains of mineral crystals forming the
rock) of less than 1% aﬁd very low secondary porosites (joints, fractures and
openings along bedding planes), with only the secondary openings capable 6f
yielding significant amounts of water. In general, well vyields from the
bedrock formations are low (22 gallons per minute or gpm from an average depfh
of approximately 225 feet). Flow from the secondary openings is .greatest in

the top 250 to 300 feet of bedrock (Rhode Island Development Council, 1952).
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In the Davisville area, the bedrock is not the principal aqﬁifer and,
therefore, is penetrated by only a small portion of wells.

The glacial soils in the Dayisville area generally consist of stratified
sand/gravel interbedded with wvery fine sand and silt; glacial till (a
heterogeneous mixture of silt, sand, clay, and gravel), and stratified sand or
gravel inte;bedded with varying amounts of glacial till. All of these
materials will yield ground water, but only the stratified sands or gravels
are permeable enough to yield large quantities of water for development.
These very permeable materials form the Hunt Ground Water Reservoir, which is
the principal sourcé of potable water in the area. The extent of the Hunt
Ground Water Reservoir in the vicinity of NCBC-Davisville is indi;ated in
Figure 1-4. The specific yield capacities can range between 5 and 300 gallons
per minute per foot dra%down (gpm/ft). Some wells yield as much as 2,700
~gpm. A hydrologic review of the aquifer recharge and discharge shows the
-long—term sustained yield of the entire Hunt Ground Water Reservoir is about
13 million gallons per da& (mgd) (Rosenshein, Gonthiel and Allen, 1968).

Ground water in the Davisville area is uncoﬁfined; therefore, movement of
the ground watgr is in direct response to gravity. The direction of regional
ground water flow in the Davisville area is west to east, from the highlands
towards Narragansett Bay. For small localized areas, the direction of ground
water flow will be ;o the nearest downhill discharge area.

Ground water quality beneath the Davisville area is classified by the
RIDEM as GAA-NA (Sites 08, 10, and 12) and GB (Sites 02, 03, 05, 06, 07, 09,
11, 13 and 14). GAA ground water is considered to be suitable for public
drinking water use without treatment. Non-attainment areas (NA) are those
areas that have pollutant concentrations greater than ground water quality

standards for the applicable classification; a goal of restoration to ground
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watér quality consistent with the standards is applicable to such areas. GB
ground water is not suitable for public or private drinking water use. Areas
were classified as GB because of known or presumed ground. water degradation
due to urbanization and/or identified waste disposal sites. Rhode Island
regulations do not require cleanup to drinking water standards, but if RIDEM
determines resultant impacts need to be addressed or if contaminant levels
pose a risk or contaminants migrate off-site, the Department can require
remediation. The need for cleanups are determined on a site-by-site basis.

The ground water quality of the Hunt Ground Water Reservoir is suitable
for most purposes. It generally contains less than 70 ppm of dissolved solids
and the pH is siightly acidic, with a range of 5.5 to 7.0. 7The principal
anions in the ground water are bicarbonate, sulfate, chloride and nitrate, all
usually less than 25 ppm. In the vicinity of Narragansett Bay, the chloride
value may exceed 250 ppm, due to salt'wager intrusion. The principal cations
are calcium, sodium, magnesium and potassium, each‘generally less than 10 ppm,
resultihg in soft water. Iron and manganese usually do not exceed drinking

water standards (Rosenshein, Gonthiel and Allen, 1968).

1.4.3 Area Water Use

Available information (Personal Communication, Cohen, 8mith, 1992)
indicates that potable water in thg Davisville area is supplied by either the
North Kingstown Water Department or the Rhode island Port Authority. No
information was available on the number, type, or location of private water
supply wélls, although private wells have been identified in a residential
area north of the base. A well survey is currently being conducfed.

The North Kingstown Water Department supplies the non-military portion of

Davisville and North Kingstown with water. This water is produced by a series
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of ten ground water supply wells located in North Kingstown. The Kingstown
Water Department (Personal Communication, Smith, 1992) indicated that all ten
wells are actively used for water supply purposes. No plans presently exist
to develop ground wa;er supply wells or extend existing water mains in the
vicinity of NCBC-Davisville. N

The Rhode Island Port Authority (RIPA) supplies water on a wholesale basis
to the Navy and'some‘pfivate users on Quonset Point (Personal Communication,
Cohen, 1992). RIPA obtéins its water from a series of three ground water
supply wells located in the Hunt Ground Water Reservoir. No active ground
water supply wells exist at NCBC-Davisville on Navy property (Personal
Communication, Cohen, 1992). |

The Kent County Water Authority, which supplies water to towns north of
North Kingstown, also maintains a ground water production well in the Hunt
Ground Water Reservoir.

The locations of the North Kingstown Water Department, RIPA, and Kent

County Water Authority wells are shown in Figure 1-5.

1.4.4 Regional Hydrology

All of the investigated sites lie within the Potowomut-Wickford drainage
basin. The basin is about 60 square miles in area and is divided into four
smaller sub-basins (Figure 1-6). Camp Fogarty and West Dayisville lie within
the Potowomut River b?sin, and NCBC-Davisville lies within the Coastal Rive;
basin. All stream flow and river flow eventually discharges into Narragansett
Bay (Figure 1-6). Surface water features in the immediate vicinity of
NCBC-Davisville are indicated in Figure 1-7. During most of the year, a part
of the stream flow consists of water discharged from detention storage in

natural, as well as man-made impoundments. The remaining flow is from direct
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runoff of precipitation and from base runoff consisting largel

water discharge. The ground water contributes close to 50 per

average annual stream flow.
Annual precipitation in the area has ranged from 24.8 to 66.2

an average of 42.3 inches. The frequency of measurable precipit

(0.01 inch or greater) averages once every 3 days and is evenly

throughout the year. The average snowfall is almost 46 inches an

from 11.3 to 75.6 inghes. Roughly 30 percent of the precipitat

recharges the ground water system; the other 70 percent runs off
or is lost through evapotranspiration (Hart, 1984a).
The surface water and gfound water quality are similar since

contributes a major portion to stream flow. The principal

|
bicarbonate, sulfate, chloride, and nitrate. The principal |
calcium, sodium, magnesium,

and potassium. The pH ranges betw

7.0. The iron concentrations in stream water vary from 0.03 to
the higher concentrations detected in Sandhill Brook, the lower r
and the Potowomut River.

River, Manganese concentrations range

than 0.01 and 0.54 ppm (Rosenshein, Gonthiel, and Allen, 1968).
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2.0 IDENTIFICATION OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

The Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization
Act (SARA, 1986), and the NCP (1990) require that all remedial response
actions attain or exceed applicable or relevant and appropriate requirements
of Federal and more stringent promulgated requireménts of State environmental
statute(s). The NCP defines applicable requirements as 'those cleanup
standards, standards of control, other substantive environmental protection
requirements or criteria, or limitations promulgated under federal
environmental or state environmental facility siting law that specifically
address a hazardous substance, pollutant, coﬁtaminant, remedial action,
location, or other circumstances found at a CERCLA site.”" Relevant apd
appropriate requirements are defined in the NCP és "those cleanup standards,
standards of —control, and other substantivé environmental protection
" requirements, criteria, or limitations promulgated under Federal or State law
that, while not "applicable" to a hazardous substance, pollutant, contaminant,
rémedial action, location, or other circumstance at the CERCLA site, address
problems or situations sufficiently similar to those encountered at the CERCLA
site that their usevis well suited to the particular site."

To-Be-Considered materials (TBCs) are non-promulgated advisories or
guidance issued by federal or state govérnmgnt that are not legally binding
and do not have the status of potential ARARs. However, in many circumstances
TBCs may be considered along with ARARs in determining the necessary level of
"cleanup for protection of health or the environment.
| Current EPA CERCLA guidance calls for a preliminary identification of
potential ARARs during the RI scoping phase to assist in initial

identification of remedial alternatives. Early identification also



facilitates communicatjons with support agencies to evaluate AR2ZRs, and may
hélp planning of field activities. Because of the iterative néture of the
RI/FS process, ARAR identification continues throughout the RI/ES as better
understanding is gained of the site conditions, site conta%inants, and
remedial action alternatives. Findings of the Phase I RI ,a;ded in the
selection of ARARs as presented in Volume II of'the Phase II RI/FS Work Plan

(TRC, 1992). This section revisits the information provided in:that report;

updating it on the basis of the specific sites addressed herein és well as on

the basis of evolving regulatory requirements.
ARARs may be categorized as: 1) chemical-specific requirements, which may

define acceptable exposure levels and, therefore, be used in zestablishing
. .

preliminary cleanup goals; 2) location-specific requirements, which may set
restrictions on activities within specific locations such as floodplains or

wetlands; and 3) performance, design or other action-specific }equirements,
1
1

which may set controls or restrictions for particular treatment and disposal

activities related to the management of hazardous wastes. The documents

"CERCLA Compliance With Other Laws Manual" (U.S. EPA, 1988b),' and "CERCLA
Compliance with Other Laws Manual: Part II. Clean Air Act and Other

Environmental Statutes and State Requirements" (U.S. EPA, 1989b), contain

|
detailed information on identifying and complying with ARARs. :

Preliminary lists of Federal and State of Rhode Island ARAPS have been
compiled for NCBC—Daviéville, as presented in Tables 2-1 %through 2-6.
Refinement of ARARs will continue throughout the RI/FS procéss. In the
Detailed Analysis of Alternatives, individual remedial alternatiées associated
with each group of sites will be evaluated in detail to defermine Atheir

compliance with ARARs/TBCs and the potential impacts of:ARARs/?BCs on their

implementation. Upon definition of the specific remedial components included

1
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in each alternative, applicable action-specific ARARs/TBCs will be further

identified.

2.1 Potential Chemical-Specific ARARs/TBCs

2.1.1 Potential Federal Chemical-Specific ARARs/TBCs

Potential federal chemical-specific ARARS and TBC criteria are presented
in Table 2-1. Ground 'water. at NCBC-Davisville is not a current source of
drinking water, but is cle_lssified as GB at Sites 05, 06, 13 and 14, and as GAA
Non-attainment at Sites 08, 10 and 12. Therefore, Maximum Contaminant Levels
(MCLs) and Maximum Contaminant Level Goals (MCLGs), published under the Safe
Drinking Water Act (40 CFR 141.11-.16, 141.50-.52 and 141.60-.63), as well as
the Ground Water Protection Standards Alternate Concen_tration Limits
- promulgated under the Resource Conservation and Recovery Act (RCRA) are either
applicable or may be relevant and appropriate in assessing potential risks
associated with ground water ingestion. The U.S. EPA Risk Reference Doses
(RfDs), Lifetime Health Advisories, and the U.S. EPA Human Health Assessment
Group Cancer Slope Factors (CSFs) will represent TBC criteria. S e

Ambient Water Quality Criferia (AWQC) and Effluent Discharge Limitations, .
both promulgated wunder the Clean Water Act, represent  potential
chemical-specific_: ARARs for alternatives which involve discharges to surface
waters.

The Toxic Substances Control Act provides PCB cleanup ievels for solid
surfaces and soils where spills' occurred after May 4, 1987. Thesevlevels may
be relevant and appropriate for NCBC—Davisville sites; In addition, the
Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites
(OSWER Directive 9355».‘4—02) will represent TBC criteria for lead in soils.

Sections of the Clean Air Act which establish maximum concentrations for

particulates and fugitive dust emissions, emissions limitations for new
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sources, and emissions limitations for hazardous air pollutants, are

considered potential chemical-specific ARARs for remedial alternétives which

impact ambient air. :

2.1.2 Potential Rhode Island Chemical-Specific ARARs/TBCs

Potential Rhode Island chemical-specific ARARs and TBC ériteria are
presented in Table 2-2. Potential chemical-specific ARARs for éround water
remediation include the Rhode Island Public Drinking Water Regnlétions'kRI
Ground Water Protection Act, RIGL, Title 46, Chapter 13). The %hodg Island
Water Quality Standards, under the RI Water Pollution Control Law kRIGL, Title
46, Chapter 12), will apply to remedial alternatives which invol%e discharges
to surface waters. The Rhode Island Department of Environmentai Management
(ﬁIDEM) has historically applied a non-promulgated cleanup stanéard for PCB
contamination of 1 part per million (ppm). In September 1992, pnoposed Rules
and Regulations for the Investigation and Remediation_of Hazardqu§ Materials

Releases (Site Remediation Regulations) were issued for public coﬁment. These

proposed regulations require the investigation and/or remediaﬁion of PCBs

‘detected at concentrations greater than 10 ppm in any environnental media
and/or greater than 2 micrograms/lOO cm? on any surface and will ﬁe considered
as TBCs wuntil promulgated. RIDEM and the Rhode Island Départment of
Health-Risk Assessment consider a safe‘lead level in soil (total)zas under 300
ppm {(per RIDEM comments on. the drnft ISA).

The RI Clean Air Act (RI Titie 23, Chapter 23) establishes manimum ambient
levels for criteria pollutants under the Air Pollution Controi Regulation
Standards. These levels constitute potential chemical—specifi% ARARs for

remedial alternatives which emit pollutants into the air.
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2.2 Potential Location-SpecificvARARs/TBCs

A site's location is a fundamental determinant of its impact on human
health and the environment. Location-specific ARARs are restrictions placed
on the concentrations of hazardous substances or the conduct of activities
solely because they are in a specific location (U.S. EPA, 1988b).

The various NCBC-Davisville sites are situated in a areas with a diversity
of land uses. The following sections indicate the various potential federal
and state locatibn—specific'ARARs or TBCs applicable to these sites. Since
none of the four groups of sites addressed herein are coastal sites, coastal

zone and harbor protection regulations are not discussed.

2.2.1 Poéential FPederal Location-Specific ARARs/TBCs

Federal logation—specific ARARs and TBCs potentially applicable to the
NCBC-Davisville sites are presented in Table 2-3. | Wetland regulations,
including Executive. Order 11990, Wetlands Construction énd Management
Procedures, and the Clean Water Act: Prohibition of Wetland Fiiling will apply
to any remedial action which impacts on- or off-site wetlands.

Floodplain regulations, including Executive Order 11988 and the Flood
Disaster Protection Act of 1973, both of which regulate activities conducted
within floodplains, and the Natipnal Flood Insurance Act of 1968, which
provides insurance for disaster relief and establishes flood coﬁtrol methods,
are potential ARARs for remedial activities conducted at those Davisville
sites which may be located wi£hin the 100-year floodplain zone.

Potential ARARs associated with the presence of rivers consist of the Wild
and Scenic Rivers Act, which regulates activities in the  vicinity of so
designated rivers, and the Fish and Wildlife Coordination Act, which prevents
the modification of a stream or river that affects fish or wildlife. These

regulations are potential ARARs for sites located near streams and rivers.
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The Endangered Species Act of 1973, which restricts activiﬁies-in areas
inhabited by registered endangered species, is a potential ARA%, especially
for sites surrounded by wetlands which may . sustain endangered 6r threatened
wildlife species. |

The National Historic Preservation Act of 1966 and the Archéological and
Historic Preservation Act of 1974 are potential ARARs for femédial actions
which may impact historic properties or sites of archeological sig#ificance.

To determine the potential applicability of the Farmland Protéction Policy
Act, the U.S., Department of Agriculture Important Farmlands %ap for Kent
County was reviewed. This map, developed on the basis of ;soil survey
information, indicates that limited areas designated as PrimeEFarmland and

: v
Additional Farmland of Statewide Importance are located in ithe general
vicinity of the NCBC-Davisville facility.. Therefore, farmlanh protection

regulations are potentiai. ARARs for remedial actions which impact off-site

farmland areas.

{
1
I
|
[
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2.2.2 Potential State Location-Specific ARARs/TBCs !

State location-specific ARARs/TBCs potentially applicaﬁle to the
NCBC-Davisville sites are presented in Table 2-4. Rhode Islan& defines and
establishes provisions for the protection of swamps; marshe; and other
freshwater wetlands in the state under the Rhode Island Wetiandﬁ Laws, which
are potential ARARs if remedial actions impact a wetland area.

Ground Qate: requlations under the Rhode Island Ground Watér ?rotection
Act may be potential ARARs for certain Davisville sites (parti%ularly Sites
08, 10 and 12) which are located over ground water'which is classified by the
State as GAA Non-attainment. For other the Davisville sites} which are

|
located in areas of existing degradation where the ground water is classified

as GB, further degradation of ground water quality is not allowed.i
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The Rhode Island-Water Pollution Control Law provides for the pfotection
of state surface waters and will be a potential ARAR . for any site where

surface water quality may'be impacted.

2.3 Potential Action-Specific ARARs/TBCs

Based on the identification of contaminants in various on-site media at .
the Davisviile sites, remediation activities may be required and numerous
state and federal requirements could apply' to the ‘implemgntation. of these
activities. Potential actién—specificVARARs/TBCs cannot be well-defined until
remedial alternatives are developed and résponse actions defined. A
discussion of potential action-specific ARARs/TBCs pertaining to such general
response actions as no action, institutional controls, diversion, containment,
material removal, ground water collection, treatment, decontamination and

disposal is provided in the following sections.

2.3.1 Potential Federal Action-Specific ARARs/TBCs

Numerous federally promulgated action-specific ARARs and TBC criteria
could potentially affect the implementation of remedial measures. The primary
federal reguiatory requirements potentially applicable to remediation of the
Davisville sites appear in Table 2-5. |

~The primary federal administrative requirements which will gﬁide

remediation are those established under the following:

e Resource Conservation and Recovery Act (applicable to hazardous
waste treatment, storage and disposal):

o Toxic Substances Control Act (applicable to handling of
PCB-contaminated materials); . .

¢ Safe Drinking Water Act (applicable to discharges to ground water);

e (Clean Water Act (applicable to discharges to surface water and
' publicly owned treatment works):
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e Fish and Wildlife Coordination Act (applicable to modifications of
water bodies); ‘ 1

. |
e Clean Air Act (applicable to discharges to the atmosphere); |
. |

e Hazardous Materials Transportation Act (applicable to off-site
shipment of hazardous wastes); IR
e Federal Water Pollution Control Act (applicable to discharges to
Narragansett Bay); and '

1
l

e Occupational Safety and Health Act (applicable to pérsonnel
involved in hazardous activities). :

2.3.2 Potential State Action-Specific ARARs/TBCs

The State of Rhode Island has promulgated regulations similaq to those of
the federal government. The potential state action-specific ARARs which may
be applicable to the remediation of the various NCBCrDavisvilie sites are

presented in Table 2-6. ;

The RI Water Pollution Control Act is a potential ARAR which establishes

general reqﬁirements and effluent limits for discharge of treatéd waters to

§
i

surface waters, ground waters (including discharge to a sources of public

1

classifications and maximum contaminant levels for each classificétion as well

drinking water supplies),>or a POTW. This act also establishes ground water
as establishing cleanup levels. Anyvactivitigs which may impact éoastal areas
ﬁndergo review by the RI Coastal Resource Management Council (CRMCi;

The RI Hazardous Waste Management Act of 1978 is a potential ARAR for
alternatives which involve the on- or off-site management éf hazardous
wastes. Proposed Rules and Regulations for the Investigation and Remediation
of Hazardous Material Releases pfesent requirements for theé design and
operation of remedial systems. The RI Hazardous Substance CommuAity Right to
Know Act establishes rules for the public's right-to-know concern%ng hazardous.
waste storage and transportation. The RI Refuse Disposal Law is ghe basis for

rules and regulations governing solid waste management.
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Alternatives involving closure of on-site undefground storage tanks are
regulated under the RI Underground Storage Tanks Act.

The RI Clean Air Act sets emissions limitations for particulates and
visible air contaminants. The Clean Air Act is a potential ARAR for

alternatives involving remedial actions which impact ambient air.
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3.0 GROUP I SITES -~ SITE 05 - TRANSFORMER OIL DISPOSAL AREA, SITE 06 — SOLVENT
DISPOSAL AREA, AND SITE 13 - DISPOSAL AREA NORTHWEST

3.1 Introduction

Group I sites consist of'Site 05 - Transformer Oil Disposal Area, Site 06
- Solvent Disposal Areaf and Site 13 - Disposal Area Northwest. These sites
are physically situated iﬁ close proximity to each other. The relative
locations of Sites 05 and 06 are presented in Figure 3-1, while the relative
locations of Sites 06 and 13 are provided in Figure 3-2. The relative
locations of all three sites were previously presented in Figure 1-3. The
following sections provide background information and descriptions for each of
the sites, followed by a summary of remedial response objectives and cleanup
criteria, general response actions, identification and screening of
technologies and process options, remedial alternative developmént, and

preliminary screening of remedial alternatives.

3.2 Site 05 - Transformer Qil Disposal Area

3.2.1 Site Location and Description

Site 05 is located east of Building 37 and adjacent to Camp Avenue. The
approximately 1,500 square foot (Hart, 1984a) disposal area is in the vicinity
of an overgrown dirt road, outside the NCBC fence line, but within Navy
Vproperty. The area east of the dirt rééd becomes wooded with small trees.
Although the site itself is relafively flat, local topography slopes upward to

the east. A site map is provided in Figure 3-3.

3.2.2 Site History Overview

In 1968 or 1969, approximately 30 gallons of o0il containing PCBs at
unknown concentrations were reportedly drained from a transformer and poured

onto the ground at the Site 05 location.



3.2.3 Geology., Hydrogeology and Hydrology

No subsurface borings havé been drilled nor have any monitoring wells been
installed at Site 05. The glacially-derived soils at Site 05 are expected to
consist of fine to coarse sand with some silt overlying fine to coarse sand
with a trace of silt which then grades into silt aﬁd fine sand (Schafer,
1961). The depth to bedrock should range from 10 to 30 feet below the ground
surface (Johnson and Marks, 1959). Based on data from Site 06 (1,400 feet to
the northwest) and existing topographical conditions, the water table is
expected to be 4 to 6 feet below the ground surface, with flow to thé

northeast, toward Hall Creek (see Figure 1-7).

3.2.4 Summary of Contamination

A composite soil sample (6 inches deepf was obtained from Site 05 by Navy
personnel on October 23, 1984 and was analyzed for PCBs. Labbratory anaiysié
reported the sample to contain 6 mg/kg (parts per million 6r ppm) of PCBs.

During the Confirmation Study, 16 additional soil samples were collected
from a depth of 6 to 12 inches at Site 05 by TRC and analyzed for PCBs. There
were no PCBs detected in any of the samples. However, chemicals similar in
composition to PCBs, namely DDT, DDE, and DDD, were detected and quantified
durihg the QA/QC check~a£ one sample loCation‘in the central portion of the
‘site. A second round of composite surface soil samples was collected in March
1986 to verify the results of previous testing. Again, no PCBs were detected,
bﬁt DDE, DDD and DDT were identified. DDT was detected at levels up to 16 ppm.

The RI ‘investigation consisted of the collection of ten surface soil
samples and.eight subsurface soil samples (depths of 2 to 4 feet) ;long a'20
foot grid at Site 05. ' RI sample locations are provided in Fiqure 3-4. Low

concentrations (1 to 140 parts per billion or ppb) of acetone, chloroform,
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carbon tetracﬁloride and methylene chiéi‘ide were detected sporadically across
the site in both surface and subsurface soils. Concentrations of individual
PAH compounds of up to 4,300 ppb were detected in surface soil samples
collected from the site. PAHs were detected in only. oneA subsurface soil
sample, collected at the sar'ne' location (S5-10) where the greatest surficial
concentration of PAHs was de{:ected. Pesticides, including beta-BHC, 4,4'-DDT,
4,4'-DDE, and 4,4'-DDD were detected in eight surface soil samples and one
subsurface soil sample at concentratiéns ranging from 22 ppb to 3,300 ppb.
Only one soil sample collected during the RI, S5-5, contained detectable
levels of PCBs (330 ppb). -Arsenic, béryllium, chromium, copper, nickel and
zinc were detected at each surface soil sample location. Lead was also
detected in all ten of the surface soil sémples at concentrations ranging from
30.1 ppm to 303 ppm, and in all eight subsurface soil samples at
concentrations ranging from 6.9 ppm to 10.6 ppm. The greates‘t concentrations
of metals were detected at location S5-4. Metals concentrations decreased

with the depth of the sample.

3.2.5 Summary of Contaminant Fate and Transport

A contaminant fate and tfansport analysis was conducted as part of the
Phase I RI. ' That analysis is summarized below. For more information, refer
to the Phase I RI Report (TRC, 1991).

The primary contaminant migration pathways at Site 65 include surficial
erosion or leaching of contaminants through the soil column to the ground
water. Site 05 is relatively flat, and wooded to the east of the dirt road.
The direction of ground water fllow in the vicinity of Site 05 is assumed to be
toward Hall Creek or Davol Pond. Hall .Creek is approximately 500 feet

east-northeast of Site 05 and is likely a gaining stream (sink) most of the



year. Heavy Qrecipitation/snow melt during spring may reverse ground water
flow, causing Hall Creek to recharge and become a losing stream. The regional
ground water flow direction 1is to the northeast, toward Davol Pond

(approximately 1,500 feet from Site 05).

Volatile Organic Compounds

Volatile organic compounds such as acetone, chloroform, carbon
tetrachloride, and methylene chloride were detected infrequently in surface
and subsurface soils at low concentrations (less than 140 ppb). These VOCs
are highly volatile, soluble in water, and unlikely to be significantly sorbed
to soils. The potential for the VOCs to be leached to the ground water is
considered to be minimal based on the generally low contaminant concentrations
and their potential for volatilization. Although TCLP analysis detected the
presence of 9thy1benzene, toluene, styrene, acetone, Z—Eutanone and xylene, it
is not considered likely that significant concentrations will migrate to. the

ground_water.

Polycyclic Aromatic Hydrocarbons

Polycyclié aromatic hydrocarbons (PAHs) were commonly detected in surface
soil samples, but generally were not present in subsurface soils. Several
PAHs were detected in surface soil samples, with the most frequently detected
PAHs  being benzo(a)anthracene, chrysene, fluoranthene, phenanthrene and
pyrene. Of these PAHs, benzo(a)anthracene is classified.as a probable human
carcinogen, with limited evidence suggesting the carcinogenicity of chrysene.
Given that the detecte& PAHs have moderate to high tendencies to sorb to soils
(as 1indicated by their high organic carbon partition coefficients [Kgc

values]), it is expected that the PAHs will generally remain bound to soils.
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‘The general absence of PAHs in subsurface soils supports this‘premiée. PAHs

were not identified as a result of the TCLP analysis.

Other Semi-Volatile Organic Compounds

Other semi-volatile organic compounds (SVOCs) were detected in surface
soils at Site 05, including bis(2-ethylhexyl)phthalate (BEHP) and benzoic
acid. BEHP has.a low tendency to wvolatilize from éoil. It is relatively
insoluble in water and . thus i§ unlikely to be  leached from soils by
precipitation and transported to ground water. With an octanol/water
partitién coefficient (log Kgy) in excess of 4, BEHP tends to sofb to soil
material. Benzoic acid can potentially migrate from soils to ground water due
to its high solubility in watér. Neither BEHP nor benzoic acid was identified
in subsurface soil samples obtained at Site 05; therefore, it is considered

unlikely that either has migrated to the ground water.

Pesticides/PCBs‘

Pesticides (beta-BHC, 4,4'—DDf, 4,4'-DDE, and 4,4'—bDD) were identified in
eight surface soil samples; 4,4'-DDT was also identified in one subsurface
soil sample; Given that the detected pesticides have a low‘.to moderate
tendency to volatilize from soil, low water solubilities ahd moderate to high
Koe values, it is likely that they will remain bound to soils and will not be
transported to ground water. Although the pesticides could be transported
with suspended sediments via surface water runoff, the topography of Site 05
is relatively flat and wooded or grass-covered: therefore migration off-site
is not considered likely.

PCB-1248 was detected in one surface soil sample and was not detected in

any subsurface soil samples. PCBs have a tendency to sorb to soils and have



low water solubilities: therefnre, PCBs will tend to renain bound to soils and
will not tend to be transported to ground water. Similar to pesticides, PCBs
could be transported with suspended sédiments via surface water runoff, but
due to topography and surficial grass at Site 05, it is not considered likely

that PCBs will migrate off-site.

Metals

Elevated concentrations (i.e., greater. than three times snrpounding
concentrations) of arsenic, éhromium, copper, and lead were identified at an
isolated location (S5-4), confined to the immediate surface. Many metals have
an affinity for soils (particularly clay particles and organic matter 1in
soils) whigh reduce their mobility. TCLP results indicate that the metals are -
leachable under the acidic conditions of zthe TCLP analysis. TCLP metals
concentrations are comparéble to total metals concentrations af most
NCBC-Davisville sites for which ground water data are available (no background
levels were defined in the Phase I RI;.background sampling will be conducted

in the Phase II RI).

3.2.6 Summary of Human Health and Environmental Risk

Total current and future estimated excess 1lifetime cancer risks, as
presented in the Phase . I RI Report (TRC, 1991), associated with surface soil
and subsurface soil exposure scenarios at Site 05 ranged from 2.28 x 1077 to
i.S x 1073, These risk vaiués are driven by arsenic, beryllium, and PAHs.
PCBs (PCB-1248 was detecﬂéd in only one sample) were estimated to pose .a
worst—case cancer risk of 10~7, which is below the point-of-departure risk
level of ‘10'6. Hazard indices for non-carcinogenic effects due to soil
exposures were all less than one. No ground water sampling was conducted as

part of the RI at Site 05.



The ecological risk assessment présénted.in the Phase I RI Report (TRC,
1991) concluded that no species of concern are likely to inhabit the immediate
vicinity of Site 05. Risks to terrestrial réceptors could be significant
‘under a theoretical, worst-case scenario, based on detected metals levels at
surface soil sample location S5-4. Ecological- risks will be quantified in
more detail through additional sampling and ecological characterization in the

Phase II RI.

3.3 Site 06 — Solvent Disposal Area

3.3.1 Site Location and Description

Site 06 is a flat grassy area located between Buildings 67 and 38,
covering roughly a quarter of an acre. It is bounded to the east by a fence,
and to the west by a paved parking lot. Subsurface utilities such as a watgr
main, storm drain, leach field, and a septic tank are present at Site 06. A
site map is provided in Figure 3-5. Site 06 is located approximately 1,400

feet northwest of Site 05.

3.3.2 Site History Overview

Site 06 was reportedly used from 1970 to 1972 for the disposal of waste
chlorinated hydrocarbon solvents. Personnel from the Refrigeration Mechanics
Section of the Public Works Department reportedly drained over a dozen
5-gallon cans of various liquid wastes in this area, about once every three

"weeks, for an estimated total disposal volume of 1,750 gallons. Site 06 was a

sandy area during the time of these disposal practices.

3.3.3 Geology, Hydrogeology and Hydrology

The stratigraphy; of Site 06 indicates primarily fluvioglacial (outwash)

deposits. Strata consist of a coarse sand and gravel layer 2 to 5 feet in
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thickness, overlying a sequence of sand and silt with gravel, which grades
coarser with depth; The estimated depth to bedrock ranges between 20 and
40 feet below the ground surface (Johnson and Marks, 1959).

An aquifer characteristic test was conducted at Site 06. Transmissivity
and hydraulic» conductivity were determined to be 116 gpd/ft and 21 gpd/sf,
respectively. The depth to the water table is between 4 and 6 feet. The
water table potentiometric surface is relatively flat across the site, with
only 0.32 feet of elevation difference between the wells. When combined with
water table information from Site 13 monitoring wells, located southwest of
Site 06, a potential northern component of flow becomes evident (see Figure
3-6). However, additional water table information is required to confirm this
flow direction. Given the shéllow nature of the water table, buriéd utilities
such as the storm drain, leach field, and'septic tank could alter the flow
locally by providing either preferential pathways or barriers‘to the northern

component of flow in the shallow water table aquifer.

3.3.4 Summary of Contamination -

Verification Step field investigations conducted at Site 06 1included
geophysical and OVA surveys, near—sux;face soil sampling, and ground water
sampling. Soil sample analysis indicated the presence of petroleum-based
hydrocarbons at a concentration of 124 ppm and volatile organics at about
5 ppm. Neither of these components was detected in the ground water sample.
Field measurements indicated ground water is slightly acidic. Specific
conductance measurements indicated a moderately clean water quality. A second
round of ground water and soil sampling identified no detectable volatile
organic contamination and negligible levels of other contaminants

(fluoranthene at 0.040 ppm, _bis(Z-ethylhexyl)phthalate at 0.051 ppm,



benzo(k)fluoranthene at 0.087 ppm and inorganics at concentrations ranging
from non-detectable to 51 ppm [lead] and 54 ppm [zinc]). Volatile organics
were not detected in the ground water sample.

The Phase I RI included a soil gas survey, collections of 3 surface and 3
subsurface.soil samples (2 sémples from each of 3 boring locations), as well
as the installation and sampling of two ground water monitoring wells and the
, sémpling of an existing on-site well (see Figure 3-7 for sample locations).
Low concentrations of VOCs such as chloroform, acetone, and 2-butanone (1 ppb
to 70 ppb) were detected in surface and subsurface soil samples. No VOCs were
detected in ground water samples. " The majority of semi—voiatile organic
compounds detected in soil samples consisted of compounds classified as PAHs.
Individual PAH concentrations of up to 140 ppb were detected in surface soil
samples. Although PAHs occurred .primarily in surface soilé,
2-methylnaphthalene, naphthalene, and dibenzofuran were present in one
subsurface soil sample at concentrations of 1,600 ppb, 630 ppb, and 66 ppb,
respectively. 2-Methylnaphthalene anq naphthalene were also detected in one
TCLP sample at concentrations of 19 ppb and 21 ppb, respectively. Bis(2-
ethylhexyl)phthalate (BEHP), a semi-volatile organic, was detectéd in the
surface sqil samples and one subsurface soil sample. Benzoic .acid was
detected at 26 ppb in onevTCLP sample analysis. No semi-volatile organics
were detected in ground water samples. No pesficides/PCBs were detected in
soil samples, ground water samples or in the TCLP analysis of soil samples.
Arsenic, chromium, lead, and zinc were common to surface soils and levels
diminished with depth. Beryllium, copper, ana nickel were present in ground
water in addition to those metals identified in soils. Lead concentrations
ranging from 5 ppm to 43.9 ppm were identified in surface and subsurface

soils; lead levels in the ground water ranged as high as 63.2 ppb.
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3.3.5 Summary of Contaminant Fate and Transport

A contaminant fate and transport analysis was conducted as part of the
Phase I RI. That analysis is summarized below. For more information, refer
to the Phase I RI Report (TRC, 1991).

The primary contaminant migration pathways at Site 06 include surficial
erosion orvleaching of contaminants through the soil to the ground watér.
Site 06 1is relatively flat and grass-covered. It is located approximately

1,500 feet southwest of Davol Pond. Ground water flow direction is considered

to be northeasterly toward Davol Pond at an estimated rate of about 3 ft/day.

Volatile Organic Compounds

Acetone and chloroform were the only VOCs detected frequently in soils at
Site 06; 2-butanone was detected only in one subsurface soil sample. No VOCs
were detected in the ground water. Acetone and 2-butanone are moderately
volatile, whereas chloroform has a high tendency for wvolatilization from
soils. All three VOCs have high water solubilities but would not be
significantly sorbed to soil material, based on Ky values. Migration of VOCs

to ground water is not considered to be a major concern based on the low soil

concentrations and lack of VOCs in the ground water samples.

Polycyclic Aromatic Hydrocarbons

The PAHs detected at Site 06 can be classified into two groups based upon
their physical and chemical properties: those compounds which are similar to
naphthalene and those which are similar to benzo(a)pyrene. Naphthalene has a
moderately high tendency to volatilize from soil whereas benzo(a)pyrene has a
low wvolatility. Although PAHs generally have low water solubilities,

naphthalene-related PAHs are significantly more soluble than benzo(a)pyrene-
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relaged compounds. Naphthalene .and related compounds have higher tendencies
than benzo(a)pyrene to 1leach from soil and be transported to ground water.
Based on organic carbon partition coefficients, naphthalene-related compounds
are moderately sorbed to soils, whereas benzo(a)pyrene-related PAHs are highly
sorbed to soils. While TCLP ,results' indicated the presence of 2-
methylnaphthalene and naphthalene, no PAHs were detected in ground water
.samples, thereby supporting the conclusion that the detected PAHs at Site 06

are tending to sorb to soil materials.

Other Semi-Volatile Organic Compounds

BEHP, a semi—volatiie organic compound, was‘ detected in surface and
subsurface soils, but was not identified in ground water. BEHP has a low
tendency to volatilize from soil. It is relatively insoluble in water and
thus is unlikely to be leached from soils by precipitation'and transported to
ground water. Based on its octanol/water partition coefficient, BEHP tends to
sorb to soil material. The presence of BEHP in soils, and its absen;e in
ground water, supports the physiéal and chemical characteristics that suggest

BEHP will be bound to soils and will not be transported to ground water.

Metals

Arsenic, chromium, lead, and zinc were common to each of the surface soil
sampling locations with concentrations decreasing with depth in the subsurface
soil samples. Comparison of total metals concentrations »in 'ground -water
samples to TCLP soil extraction results shows the presence of similar metals,
the exceptions being that chromium and nickel were not leached by TCLP.
Concentrations were similar betwgen total ground water metals and soil

extract. Metals extraction by TCLP is performed in an acidic environment to
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simulate very favorable leaching conditioﬁs. The soils at Site 06 have. a
slightly acidic quality (pH ranging from 5.8 to 8.2), therefore on-site
conditions are favorable tovleaching. Thus, TCLP extract concentrations may
be representatiQe of the pqtential fo? metals to leach at Site 06 and, based
on the detected metals levels in the grbund water saﬁples, métals may be
leaching into the ground water from site soils. However, confirmation of this
conclusion will require the -  characterization of background ground water

quélity, as to’be conducted in the Phase II site investigations.

3.3.6 Summary of Human Health and Environmental Risk

The total excess cancef risks, as presented in the Phase I RI Report (TRC,
1991), associated with current and future soil exposures range from 3.93 x
10-8 (future) to 7.99 x 1077 (current), with PAHs driving these risk values.
Worst-case ground water ingestion risks were on the ofder of 1.10 x 1073, The
carcinogens which contribute the most to this risk value are arsenic and .
beryllium. All estimated hazard index ratios were less than one except for
the worst-case childhood ingestion of ground water scenario, where thé-hazard
indéx~value of 1.90 is driven by manganese. |

The ecologiéal risk assessment presented in the Phase I RI Report (TRC,
1991) concluded thét, due to the level of development at and surrounding Site
06, terrestrial organisms are not expected to be eprsed to or adversely
effected by contamination. Further characterization of ground water flow
regimes and surface water quality, as will be conducted during the Phase II
RI, is required to assess potential risks to grqund water/surface water
receptors. The Phase II RI will also include additional ecological

characterization.
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3.4 Site 13 - Disposal Area Northwest

3.4.1 Site Location and Description

Site 13 is approximately 6 acres iﬁ size and consists of a large grassy
field bounded on thrge sides by paved roads. There are three catch basins
located in this area. A site map is provided in Figure 3-8. Site 13 is
located approximately 1,500 feet west of Site 05, and 1,100 feet

south-southwest of Site 06.

3.4.2 Site History Overview

From 1945 to 1955, the Construction and Equipment Department was located
in Buildings W-3, W-4, and T-1. Overhaul and repair activities were conducted
in these buildings, vehicles were stored in fields to the north and west, and
drums of oils, thinners and solvents were stored adjacent to the buildings.
Approximately 300 gallons of waste oils per month were reportedly spread on

the fields northwest of the three buildings (Hart, 1984a}.

3.4.3 Geology, Hydrogeology and Hydrology

The geologic conditions of Site 13 indicate a typical sequence of glacial
outwash deposifs similar to that of Site 06. The strata are ‘well—sorted
fine-grained sands with some silt, alternatihg with somewhat coarser sands.
Bedding and laminae were‘eﬁidenﬁ in some strata. A thin layer of peét was
present just Below the ground surface in one of tﬁe borings drilled during the
RI. The probable depth to bedrock ranges between 40 and 60 feet below the
ground surface (Johnson and Marké, 1959).

The water table below the site, as defined by fou; existing monitoring
wells, is relaﬁively shallow and follows surface topography, ranging‘from 4 to

5 feet below ground surface. Triangulations of ground water data revealed a
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north—northeésﬁ flow component (see Figure 3-6). The hydraulic gradient

across the site approaches 0.

3.4.4 Summary of Contamination

TheA Verification Step field program consisted of OVA screening, a
geophysical survey, collection of a composite surface soil sémple, a soil
boring, and ground vater sampling. During a second field mobilization, a
second surface soil sampie was collected for analysis. The compoéite surféce
soil saﬁple from the first rouné of sampling>contained 193 ppm of petroleum
hydrocarbons and 36 ppm of total volatile organics, although most of the
volatile fraction was acefone, which could be a remnant from the
decontamination proqedure. No volatile orgénics were detected in the ground
water, although about 0.5 ppm of petroléuﬁ hydrocarbons were detected. The
measurement of pH indicated Qroundb water is slightly acidic éndl specific
conductance indicated a moderate water quality. Very low leQels of organic
contaminants were found in the second round soil sample.

The Phase I RI included a soil gas survey, collection and analysis of 13
surface soil samples (including 3 sediment éamples from,on—site catch basins)
and 5 subsurface soil samples, <drilling of 6 soil borings and associated
subsurface soil sample collection, and the installation and sampling of 3
monitoring wells as well as sampling of an existing monitoring well (see
Figure 3-9 for locations).

Four VOCs were detécted. in soils at 1low concentrations (1 - 29 ppﬁ):
acetone, chloroform, 1,1,l1-trichloroethane (TCA), and xylenes. Semi-volatile
organic compounds (SVOCs) were infrequently detected in the soils at Site 13
(only soil boring samples were analyzed for SVOCs). Subsurface soils

contained SVOC compounds such as benzoic acid, benzo(a)anthracene,
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benzo(b)fluoranthene, benzo(k)fluoranthene, bis(ZTethylhexyl)phthalate (BSHP),
chrysene, fluoranthene, 2-methylnaphthalene, phenanthrene, and pyrene. Ground
water was found to contain BEHP, 2-méthy1naphthalene and naphthalene. With
the exceptiornA of benzoic acid and BEHP, these compounds are clagsified as
PAHs. PCBs such as PCB-1260, PCB-1254, and PCB-1248 wefe detected in catch
ba;in sediment samples at concentrations ranging from 1,300 to 6,500 ppb.
High levels of PCBs (greater than 1 ppm) were also detecteé'in surface soil
samples collected from areas of surfa;e staining. Additionally, the pesticide
4,4'-DDD was identified in one of the catch basin sediment samples. _No
pesticides or PCBs were.detectéd in ground water samples. Only soil boring

and ground water samples were analyzed for inorganics. Arsenic, chromium, and
copper were detected at all surface and subsurface soil boring sampling
lqcations. Lead was also detected at all 6f the surface and subéurface soil
boring sample  locations at concentrations ranging from 2.5 épm,to 64.1 ppm.
Chromium and zinc were the predominantlmetals detected in ground water at Site
13, although numerous other inorganics, including lead, were detected in the
grqund water samples. Lead concentrations identified in ground water éamples

ranged from 14 ppb to 158.5 ppb.

3.4.5 Summary of Contaminant Fate and Transport

A contaminant fate and transport analysis was conducted as éart of the
Phase I RI. Tha£ analysis is summarized below. For more information, refer
to the Phase I RI Report (TRC, 1991).'

The primary contaminant migration pathways at Site 13 include surficial
erosion, transport via-’on—site storm sewers, or leaching of contaminants

through the soil column to the ground water. Site 13 is relatively flat and

sparsely vegetated, with several catch basins on-site. Site 13 is located
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approximately 2,500 feet southwest of Davol Pond. Ground water flow direction
is northeasterly toward Davol Pond. A negligible hydraulic gradient probably
results in limited subsurface flow. The presence of the storm drains could

play a role in intercepting ground water and any associated contamination.

Volatile Organic Compounds

Laboratory aﬁalyses did not indicate the presence of significant wvolatile
organic contamination in an area identified as a "hotspot" by thg soil gas
survey. Low concentrations of chloroform, 1,1,l1-trichloroethane (TCa),
acetone, and xylenes were identified in surface soils of Site:13. Of these
VOC's, only acetone was identified in subéurface soils. In ground water,
trace. concentrations (1 to 2 ppb) of 1,2-dichloroethane and =xylenes were
-detected. While écetone and xylenes are moderately volatile, chlorqform and
TCA have high tendencies to volatilize from soil. With the exception of
xylénes which have moderate water solubilities, the VOCs ‘have high water
solubilities, and therefore have a tendency to be leached by precipitation and
transported to ground water. . 'Based on the organic carbon partition
coefficients, acetone, chloroform, and TCA are not likely to be éignificantly
sorbed to soil material., It is expected that.the absence of chloroform- and
TCA in subsurface soils and ground water and their tendency to volatilize
indicaée that these compounds have not migrated to ground water.
1,2—Dich16roethane (a degradation product of TCA, and more mobile than TCA)
waé, however, detected in ground water at a low concentration (2 ppb). The
installation and sampling of deep wells during Phase II site investigations
will indicate if chlorinated hydrocarbons are present in the deeper portions
of the aquifer. Acetone is~significantiy more mobile in soils than chloroform

or TCA, as evidenced by its presence in subsurface soils. The lack of acetone
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in ground water samples may be due to the low soil concentrations. Xylenes,
which have a moderate'affinity,for soils, were detected at low concentrations

(1 ppb) in both a single soil sample and a single ground water sample.

Polycyclic Aromatic Hydrocarbohs

As many as eight individual PAHs were detected in subsurface soils, but
very few were identified in ground water at Site 13. PAHs detected at Site 13
can be <clagssified either as 2-methylnaphthalene-related compounds or
fluoranthene-related compounds. 2—Methy1naphthalene—related PAHs have a pigh
tendency to volatilize from the soil, whereas fluoranthene-related PAHs have
low wvolatilities. Although PAHs generally have low water solubilities,
2—methy1naphtha1ene—rélated PAHs are significantly more soluble and have a
higher tendency to leach from soil than fluoranthene-related PAHs. Based on
the organic carbon partition coefficients, 2-methylnaphthalene-related
compounds are moderately sorbed to soils, whereas fluoranthene-related
compounds are highly sorbed to soils. Only the most mobile PAH compounds
(naphthalene and 2—methy1naéhthaiene) were detected in ground water. The
trace concentfations (up to 5 ppb) detected in the ground water are not
expected to increase bn.the basis of fhe relative absence of these compounds

in the soil samples.

Other Semi-Volatile Organic Compounds

Other semi-volatile organic compounds (SVOCs) detected in surface and
subsurface soils at Site 13 include benzoic acid_ and bis(2-ethylhexyl)-
phthalate (BEHP). Ground water was also found to contain BEHP. Benzoic acid
‘can potentially migrate from soils to ground water due to its high solubility

in water. Its absence in ground water samples may be attributable to the
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relatively low levels (71 to 590 ppb) ét which it was detected in soils. BEHP
has a low tendency to volatilize from soil, is'relativelyAinsoluble in water
and is highly sorbed'to soil material; therefore it is unlikely for BEHP to be
" leached from soils by precipitation and transported to ground water. BEHP is
considered a common laboratory contaminant and 1is widespread in the
environment (ATSDR, 1989). Since only trace levels were detected in both
soils and ground water, and BEHP has a low water solubility and a high
affinity for soils, it 1is expected that ground water concentratioﬁs will not

significantly increase over time.

Pesticides/PCBs

PCBs such as PCB-1260, PCB-1254, and PCB—1248 were detected in catch basin
sediment samples. High levels of PCBs (1,100 ppb to 1.2%) were also detected
in surface soil samples collected from areas of surface.staining. PCBs have
high tendencies to volatilize from soil, low propensities to be leached by
precipitation and transported to ground water, and high affinities for soil:
therefore, PCBs will tend to remain bound to soils and will not tend to be
transported to ground water at Site 13. These compounds have the potential to
be transported with suspended sediments via surface water runoff. The
topography of Site 13 1is relatively flat, however, and PCBs were only
identified in central areas of the site, limiting the potential for off-site
transport of coéntaminated surface soils. The on-site catch basin provides a
preferential pathway of PCB migration, which is evident by the concentrations
of PCBs identified in the surface soil samples obtained from the catch
basins. Catch basin contamination could be attributable to on-site runoff or

a potential upgradient, off-site source.
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| Metals
Arsenic, chromium, copper and lead we?é commonly detected in surface and
subsurface soils. TCLP soil extraction results revealed. that arsenic,
beryllium, copper, lead and zinc were leachable. Soil pH ranges from 6.4 to
7.8, indicaﬁing a neutral quality. The ground water concentrations of copper,
lead and zinc are comparable to the TCLP results. Leached metals will tend to

migrate with ground water flow to the north-northeast.

3.4.6 Summary of Human Health and Environmental Risk

The predominant current cancer risk at Site 13, as presented in the Phase
I RI Report (TRC, 1991), is the worst-case risk estimate of 2.53 x 10'3'
associated with exposure to the maximum concentration of PCB-1260 in surface
soil. Most-probable current cancer risk estimatés ranged from 1.49 x 107 to
6.37 x 10~7. The most-probable and worst-case future ground water cancer risk
values ranged from 4.72 x 10™% to 3.93 x 1073, with arsenic and beryllium
driving the risk. Total cancer risks due to exposures to both soil and ground
water under the future residenﬁial use scenario ranged from 4.75 x 10~% for
‘the most-probable scenério to 1.56 x 10~2 for the worst-case scenario.

An increased potehtiai for noncarcinogenic effects is indicated as a
result of exposure to Site 13 contaminants based on hazard index values
exceeding one under the worst-case current use scenarios and greatly exceeding
ten under a worst-case future residential use scenario. These risk estimates
are driven by the maximum detected levels of PCBs in surface soils. Hazard
index values also exceeded ten for a small child exposed to ground water
(specifically, antimony, arsenic, cadmium, and manganese) under the worst-case
scenario. Hazard index values under the most-probable scenario were less than
one, with the exception of future ground water ingestion under the residéntial

use scenario.
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The ecological risk assessment presented in fhe Phase I RI Report (TIRC,
1991) concluded that, due to the level of development at and surrounding Site
13, terrestrial receptors will be limited. The PCBs present in surface soils
and storm drains on-site may pose a potential risk to terrestrial receptors,
should any be exposed. Further characterization of ground water and surface
water (storm drain) flow regimes and surface water quality, as will be
conducted during.the Phase II RI, is required to assess potenﬁial risks to
ground‘ water/surface water receptops. The Phaée II RI will also include

additional ecological characterization.

3.5 Remedial Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for
protecting human health and the environment early in the alternative
development process. The goals should be as specific as poséible bﬁt should
not unduly limit the range.of alternatives that can be developed. For the
Group I sites, the results of the RI have been used to define specific
contaminants of interesf and allowable exposures based on the risk assessment

and ARARs/TBCs.

3.5.1 Comparison to Contaminants to ARARs/TBCs

Based on the results of the RI, a summary of surface soil and ground water
contaminants and a comparison of their detected 1levels to ARARs/TBCs are
provided below. The identificatiop of remedial responsevobjectives; presented
in Section 3.5.3; will be based on this evaluation.

In evaluating surface soil contaminant levels, state and federal standards
were used as ARARs. Only a limited number of standards are applicable to soil

contamination. Since no ARARs/TBCs were identified, for other soil
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contaminants, standards and guidance levels applicable to PCB and lead
contamination iﬁ soils.were used as the basis for this evaluation. At Site
05, lead was detected at a 1level which exceeded the state guidance level.
Lead was detected at a level of 303 ppm (see Figure 3-10) in one surface soil
sample (S5-04), which exceeds the Rhode Island guidance level of 300 ppm but
is within the federal guidance level range for lead. At Site 13, only PCBs
exceeded state ahd federal guidance levels. PCBs were detected at
concentrations ranging from 1.1 ppm to 4,563 ppm (see Figure 3~11). Three
surface soil samples (S13-06, S13-08, and S13-09) and three catéh—basin
sediment samples (813;11, S13-12, and S13-13) exceeded the historic RIDEM
cleanup standard of 1 ppn. One sample, S13-09, exceeded both‘ the new
_ definition for solid waste (wastes containing a concentration of 10 ppm or
greater PCBs) included in RIDEM's Propoéed Amendments to the Rules and
Regulations for Solid Waste Management Facilities and the new definition for
hazardous waste (Type 6 - extremely hazardous waste includes wastes containing
a concentration of 50 ppm or greater PCBs) included in RIDEM's Proposed
.Amendments to the Rules and Regulations of Hazardous Waste Management. This
sample also exceeds the 10 ppm cleanup level specified under TSCA, which may
npt be applicable to this release but may be relevant and éppropriate. No
other state or federal action levels were exceeded by any detected contaminant
levels at Sites 05, 06, or 13. See Tables 3-1, 3-2, and 3-3 for a comparison
of soil contaminant levels to vassociated action levels for each of these
sites, respectively.

In evaluating ground water contaminant levels, state and federal standards
(i.e., Maximum Contaminant Levels (MCLs), Maximum Contaminant ﬁevel Goals
(MCLGs), Secondary ﬁaximum Contaminant Levels (SMCLs) and Rhode Island Ground

Water Quality Standards) were used as ARARs/TBCs. Of the Group I sites, Site
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13 and Site 06 were the only site; at which ground water was sampled. Each
site exhibited ground water contaminants which exceeded MCLs. At Site 06,
beryllium and lead‘were present at levels which exceed MCLs or federal action
levels. Total chromium was detected at a maximum level which was less than
the MCL and the proposed Ground Water Quality Standard for total chromium bﬁt
which exceeded the Ground Water Quality Standard for hexavalent chromium. The
contaminants at Site 13 that exceeded MCLs or federél action 1levels were
bis(2-ethylhexyl)phthalate, antimony, arsenic, beryllium, cadmium, chromium,
lead, and nickel. With respect to non-enforceable SMCLs, iron, manganese and
Aaluminum were detected at both Sites 06 and 13 at levels which exceed SMCLs.
No other contaminants exceeded the ARAR/TBC contaminant levels at the Group I
sifes. Table 3-4 presents a comparison of the ground water contaminants
detected at Site 06 to state and federal standérds, and Table 3-5 summarizes
the same information for Site 13.  Figure 3-12 indicates which ARARs/TBCs were

exceeded at each well location at Sites 06 and 13.

3.5.2 Risk—Based Considerations

As described in the National Contingency Plan (40 CFR
' 300.43(e)(2)(i)(A)(2)], "The 10~® risk level shall be used as the point of
departure for determining remédiation goals for alternatives when ARARs are
not available...". The 1076 sfarting point indicates U.S. EPA's preference
for setting.cleanup levels at the more protective end of the acceptable 1074
'to 106 risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then taken into consideration in the determination
of where Qithin the 1074 to 1076 risk range the cleanup standard for a given
contaminant will be established. For the purposes of this evaluation, the

risk-based cleanup levels which correspond to a 107® risk are calculated.
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Site-specific and remedy-—specific‘ factors thch may effect the determination
of the final cleanup level will be addressed in subsequent portions of this
document.

Those surface soil and ground water contaminahts which contribute an
individual cancer risk of greater than 1 x 1076 to the overall cancer risk
estimate under the feasonable maximum exposure scenario for future -resident.ial
use, as presented in the risk assessment portion of the Phase I RI Report
(TRC, 1991), were evaluated to determine if there are any for which an
ARAR/TBC has not been identified. A similar evaluation was condu;:ted for
contaminants which contribute an individual noncarcinogenic hazard index ratio
greater than one to the overall noncarcinogenic risk. For the contaminants
identified by this évaluation, risk-based cleanup levels were calculated
assuming future residential site use. |

PAHs drove thé c.arcinogenic risk estimates associated with exposures to
surface soil at Sites 05 and 06, while arsenic drove -the carcinogenic risk
_estimate at Site 13. Arsenic and beryllium also were found to pose a cancer
risi: greater than 1 x 10-6 at>site 05. Surface so0il cleanup levels were
calculated for these cohtaminants basedAon the 1 x 1076 cancer risk, as
presented in Table 3-6. As stated previously in Sections 3.2.6, 3.3.6, and
3.4.6, no individual hazard index values greater than unity were calculated
for noncarcinogens i;'t surface soils at Sites 05 and 06 in the risk assessment
presented in the Phase I RI Report (TRC, 1991). At Site 13, only PCBs
presented a potential noncarcinogenic risk but there are ARARs/TBCs available
for the evaluation of PCB remediation. Therefore, no risk-based cleanup
levels were calculated for noncarcinogens in the surface soil. For subsurface
soils, risks posed by the detected contaminants did not exceed the point of

departure (a 10-6 carcinogenic risk or a hazard index value of unity) and,
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therefore, no risk-based cleanup levels wefe calculated for subsurface soil
contaminantsi Additional information used in the development of risk-based
cieanup leveis is presented in Appendix A. |

The surface soil contaminant levels for each of the surface soil sample
locations were compared to the risk-based cleanup levels as presented in Table
3-6. All of the PAHs' which were detected at Site 05 were detected at
concentrations exceeding the risk-based cleanup lével in at least one sample,
with the exception of indeno(1,2,3-cd)pyrene (see Figure 3-13).. Four of ten
surface soil samples had concentrations of PAHs above the cleanup levels, with
the highest concentrations found at sample S5-10 (470 ppb to' 1,800 ppb); PAHs
were detected in all three surface soil samples at Site 06; but no
concentrations exceeded the developed cleanup levels. PAHs did not present a
risk greater than 1076 at Site 13. It should be noted that for all SVOC‘
analyses of surface soil samples, detection limits exceeded risk-based cleanup
levels for PAHs. Therefore, there is a degree of uncertainty associated with
the evaluation of the extent of PAH contamination at levels exceeding
risk-based cleanup levels.

For inorganics, arsenic and/or beryllium were detected in each of the
surface soil samples at Site 05 at levels exceeding risk-based cleanup levels
(seeAFiéure 3-13). At Site 13, a risk-based cleanup level was developed only
for arsenic. One of the six surface soil samples exceeded the cleanup level
for arsenic, with 1.6 ppm found af B13-04 (see Figure 3-14).

As indicated in Table 3-6, the greatest~Ca1culated reasonable maximum soil
exposure risk undér -the future residential use scenario for an individual
compound is 3.5 :{.10'5. Therefore, calculated risk levels exceed 10~ but
fall within the ;cceptable risk range of 1074 to 10‘6.applicable to remedial

actions.
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In ground water, as stated in SectiOnsA3.3.6 and- 3.4.6, manganese at Site
06 and Site 13 exhibited a hazard index ratio greater than unity. Therefore,
a noncarcinogenic cléanUp level was calculated for manganese and is presented
in Table 3-7 and indicated in Figure 3-15. At Site 06, manganese exceeded the
risk—based cleanup level in all six sémples (Ewo rounds of analyses), with a
maximum detected concentration of 2,680 ppb. At Site 13, manganese also
exceeded the cleanup level in all of the ground water samples collected, with

a maximum concentration of 2,170 ppb at GW13-04B.

3.5.3 Remedial Response Objectives

Based on the information presented above as well as a consideration of
potential ecological risks, the remedial action objectives for "surface soil

are as follows:

¢ Minimize <current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs, as presented in
Tables 3-1 and 3-3, or which pose unacceptable risks to human
health and the environment; and '

¢ Minimize off site migration of surface soil contaminants.
The remedial response objectives for ground water are as follows:

¢ Prevent exposure, due to ground water ingestion, to contaminants
at levels exceeding acceptable ARARs/TBCs as indicated in Tables
* 3-4 and 3-5, or which pose unacceptable risks to human health and
the environment; and
¢ Minimize migration of ground water contaminants and any associated
environmental impacts. -

3.6 General Response Actions

General response actions are those remedial actions which will satisfy the
remedial objectives. General response actions for Group I sites were

formulated based on the results of the Remedial inqgstigation.
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The first step in determining appropriate general response actions for a
given media is an initial determination 6f the areas or volumes to which the
general response actions may be applied, as described below. In determining
these volumes/areas-of media, consideration has been given to site conditions,
the nature and extent of contamination, acceptable exposure levels and
potential exposure routes. . As previously presented in Section 3.5,
remediation 1limits will depend upon the level of risk determined to be

acceptable for the sites.

Soil

In order to provide a preliminary estimate of the volume of soil requiring
remediation, the extent of soil contamination at levels exceeding ARARs/TBCs
and risk-based cleanup levels must be evaluated. Two remedial scenarios have
-been developed for the Group I sites. The first scenario involves remediation
of soils/sediments which exceed current action levels and the 1076 risk
level. The second scenario addresses only soils/sediments which are
contaminated at levels exceeding ARARs/TBCs.

The areas or volumes of media which would require remediation under the
first scenario (remediation to meet Aaction levels and risk-based cleanup
levels) are discussed below.

¢ Site 05 surface soil would require remediation due to the presence

of PAHs, lead, arsenic and beryllium. The estimated areal extent
of contamination 1is illustrated on Figure 3-13. The contaminated
area covers 19,000 ft2, and assuming a thickness of 2 ft, the
volume requiring remediation is 1,400 yd3.

¢ No surface soil would require remediation at Site 06.

e At Site 13, the total surface so0il area which would require

remediation, is 50,000 £t2, as indicated on Figure 3-14. Using a

thickness of two feet, the volume requiring remediation is
estimated at 3,700 yd3.
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The areas or volumes of media whi¢h would require remediation under the
second scenario, remediation to meet action levels (namely, a lead cleanup

level of 300 ppm and a PCB cleanup level of 1 ppm) are provided below.

¢ Only lead would require remediation at Site 05 under the second
scenario. The area of surficial contamination is estimated at
1,350 ft2 (see Figure 3-10). | Using a thickness of two feet, the
volume of soil requiring remediation is estimated at 300 yd3.

® No surface soil at Site 06 would require remediation.

Only PCBs would require remediation at Site 13 under the second
scenario. The area of surficial contamination is estimated at
45,000 ft2 (see Figure 3-11). Using a thickness of two feet, the
volume of soil requiring remediation is estimated at 3,300 yd3.

It should be noted that, if the .proposed RIDEM Amendments to the Rules and
Regulations for Solid Waste Management Facilities are promulgated, the area of
surficial contamination could further decrease under the proposed definition
of solid waste, which includes any soil with a concentration of PCBs of 10 ppm
or greater. Soil containing 50 ppm or greater of PCBs would require handling
as a hazardous waste under the Proposed Amendments to the Rules and
Regulations for Hazardous Waste Management.

A listing of general response actions developed for the remediation of

soil is provided below.

Soil:

No Action

Institutional Control
e Containment _

Treatment/Disposal-

Ground Water

In order to provide a preliminary estimate of the volume of ground water

requiring remediation, the extent of ground water contamination at levels
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exceeding ground water ARARs/TBCs and risk-based cleanup standards must be
evaluated: While contaminant levels exceed MCLs and risk-based cleanup levels
at Sites 06 and 13, insufficient information exists to clearly define the area
of ground water contamination. The contaminated ground water plume cannot be
accurately defined without the presence of additional wells to delineate the
boundaries of the plume. Similarly, while the ground water flow direction can
be interpolated based on wells located at each site (see Figure 3-6),
additional wells are needed t§ further define the flow direction and thereby
allow for a detéiled.evaluation of potential remedial alternatives. Therefbre,

the Feasibility Study for the Group I sites will be developed using a phased
approach, by dividing the sites into operable units. Two distinct operable
units will be created, with surface soil/sediment contamination addressed
within this operable unit, and ground water contamination to be addressed in
the future, within a separate operable unit. Surface.soiis and sediments will
be addressed in this Initial Screening of Alternatives, but the development 6f

ground water remediation alternatives will proceed when information generated

during the Phase II remedial investigation is available for incorporation.

3.7 Identification and Screening of Technologies and Process Options

The _general respénse ackions are .developed further through the
identification and screening of remedial technologies which could potentially
meet the remedial action objectives and cleanup criteria. Following a
screening "of the remedial technologies oﬁ. the basis of technical
implementability, the process options associated with each technology are
screened based on effectiveness, implementabilitf and cost. Representative
process options vare chosen for .inclusion in the remedial alternatives

" developed for the sites.
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3.7.1 Technology Screening

-A combiﬁed technology screening was performed for all the sites addressed
within the iSA. The technology screening fo? soils/sediments is presented in
Table B-1 of Appendix B. The taple includes brief descriptiops of the
individual technologies or process options, comments on their general
applicability, 1limiting characteristics which prevent their application fo
certain sites, and a summary of whether they are screened or retained for the
various sites. The technologies or technology process options which do not
pass the screening process on the basis of technical implementability will not
be rgtained for further consideration.

As mentioned in Secfion 3.6, under either site remediation scenario
evaluated, soils at Site 06 do not require remediation. In conducting the
téchnology screening for soils and sediments at Sites 05 and 13, technologies
were evaluated for their technical ébility to address PAHs, PCBS, and
inorganic contaminants in surface soils, as well as their ability to be
applied to the site-specific conditions at Sites 05 and 13. Because Site 05
is very limited_in areal extent; some technologies could not physically be
employed on-site; however, certain technologies ‘which could ‘be physically
employed at Site 13 were retained for further consideration for Site 05 on the
assumption that both sites «could be remediated concu;rently (i.e..,
contaminated soils could be trahsported from Site 05 to Site 13 for
treatment). The technologies which were screened from further anaiysis at
Sites 05 and 13 include on-site landfilling, mechanical/thermal aeration,
landfarming, slurry phase biodegradation, in situ biodegradation, soil
ventihg, radio frequency heating, in situ vitrification, in situ
solidification/stabilization, and steam injection/vacuum extraction. Thermal

desorption, dechlorination and fungal degradation were screened from further
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analysis for Site 05 only. Technologies and process options which passed the

technology screening for Sites 05 and 13 are summarized in Table 3-8.

3.7.2 Process Option Screening

Upon identification of those technologies which are. technically
implementable, the process options are further evaluated to allow the
selection of a representative process option for each technology type. The
process options are evaluated on the basis of effectiveness, implementability,
and cost. Process option evaluations for soil/sediment are presented in Table
B-2 of Appendix B. Because the main risks currently identified for Sites 05
and 13 are associated with direct contact with or ingestion of contaminéted
surface soils, the process options associated with each technology were
evaluated to determine their effectiveness in addressing this risk. For
institutional control technologies, both deed restrictions and fencing were
selected as representative process options. For the capping technology, a
RCRA Subtitle' D' soil cap was determined to provide protection against
exposures to contaminated surface soils while also being implementable and
cost—effectiye. For excavation and disposal, off-site landfilling was the
only process option retained for analysis. For excavation and treatment
© technologies, stabilization/solidification, on-site incineration, off-site
incineration, acid extraction and solvent extraction were selected to be
representati&e process options | for Sites 05 and 13. The selected
representative procesé options are indicated with a bullet in Table 3-8 for
Sites 05 and 13.

/

3.8 Remedial Alternative Development

The technologies and process options developed in Section 3.7 are combined

in this section to form remedial alternatives. The range of alternatives
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which is developed is intended to provide varying degrees of site cleanup.
The alternatives presented herein have been developed consistent with criteria
mandated by the National Contingency Plan (NCP, 40 CFR 300). NCP criteria

require the consideration of the following:

The no action alternative.

For alternatives which provide control of the source of
contamination, the alternatives should include: ‘

— One or more alternatives that involve little or no treatment,

" but provide protection of human health and the environment
primarily by preventing or controlling exposure to hazardous
substances through engineering controls (caps, slurry walls,
etc.) and/or institutional controls (land use restrictions,
etc.).

- Alternatives in which a principal element is treatment that
reduces the toxicity, mobility, or volume of hazardous
substances. This range should include an alternative that
removes or destroys hazardous substances to the maximum extent
feasible, thereby eliminating or minimizing the need for
long-term management. ‘

- The development of one or more innovative treatment
technologies for further consideration.

As indicated in Table 3-9, a total of four alternatives have been
~ developed for addressing soil/sediment contamination at Sites 05 and 13.
These alternatives include a no action alternative (I-l1), a limited action
alternative (I-2), a containment alternative (I-3), and an active restoration
alternative (I-4). Four treatment/disposal options were evaluated under
Alternative I-4. Specifically, the remedial alternatives include deed
»restriction/fencing (I-2), a. RCRA Subtitle D soil cap (I-3), off-site
landfilling or off-site incineration (Option A, I-4), on-site incineration
(Option B, 1I-4), stabilization/solidification (Option C, 1I-4), and acid
extraction/solvent extraction (Option D, I-4).

Site 06 exhibited no surface soil or sediment contaminants at levels

exceeding ARARs or TBCs or risk-based cleanup levels and is not addressed
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under either remedial scenario, as previousiy described in Section 3.6.
Therefore, Site 06 will be considered a no action site and will be discussed
under the no action alternative only. If additional information gained during
the Phase II RI indicates that soil contamination is impacting ground water
quality or other environmental media, thg remediation of Site 06 soils will be
re—-evaluated at that time.

Sites 05 and 13 are addressed under both the remedial scenario where the
sites are remediated to address ARARs/TBCs and the remedial scenario where the

sites are remediated tb address both ARARs/TBCs and risk-based cleanup levels.

3.9 Definition and Preliminary Screening of Remedial Alternatives

For each of the remedial alternatives developed, éuch information as the
location and extent of excavation and containment as well as the volumes of
soil to be collected, excavated or treated are described. Thelthought process
used in the development of alterngtives is also presented. A preliminary
screening is performed after the individual description of each alternative.

The objective of the preliminary screening process is to reduce -the number
- of alternatives that will be evaluated in the Detailed Analysis of
Alternatives. This screening aids in streamlining the feasibility -study
process while ensuring that the most promising alternatives are being
considered. A range of treatment alternatives from no action to site
restoration is typically retained, where practicable, throughout the initial
screening procéss. The comparisons between alternatives' in this section
typically focus on similar alternatives, the most promising of which is
carried forward for‘furtﬁer anélysis. |

The preliminary screening consists of an evaluation of the effectiveness,

implementability, and cost of the alternative. The effectiveness screening
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S
evaluates the ability of each alterna'tive to protect human health and the
environment thréugh. a reduction in the toxicity, mobility or volume of
contaminated material. Both long- and short-term effectiveness are
considered. Thg implementability screening takes into consideration the
technical and administrative ‘feasibility of constructing, operating, and
maintaining the alternative. The final evaluation criterion, cost, involves
the gstimation of both capital and operation and maintenance (O&M) costs
associated with each alternative. Preliminary cost estimates are provided in
‘Appendix C. Due to the level of refinement of the alternatives at this point
in the Feasibility Study, cost estimates may not be 4as accurate as those
developed during the detailed analysis of alternatives conducted during the
Detailed Analysis of Altennatives. However, estimates are comparative in
terms of relative accuracy to allow cost decisions to be made at tnis point,
Those alternatives which pass the preliminary screening brocess will be

evaluated further in the Detailed Analysis of Alternatives.

3.§.1 Alternative I-1 - No Action

3.9.1.1 Description

The no action alternative would involve no remedial response activities
for soils at the Group I sites. No removal or treatment of contaminated
surface soil/sediment would be conducted. No component of the no action
alternative minimizes any potenﬁial risks that may be associated with direct
contact with on-site contaminants. In accordance with requirements specified
in the NCP, a review of the no action decision would be conducted in five
years for any site at which it was determined that unlimited future use would
not be protective of human health. Consideration of the no action alternative

is required under the NCP.
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3.9.1.2 Evaluation

Effectiveness - The no action alternative would provide no reduction in

the toxicity, mobility or wvolume of .contaminants in sité soil/sediment. The
short-term risks would be minimal, due td the lack of activities associated
with its implementation. The long-term effectiveness is based on the levels
of risk which existing contaminants pose to human heaith or the environment at

each site.

e At Site 05, the concentration of lead detected in one surface soil
sample exceeds RIDEM's action level of 300 ppm, and the no-action
alternative would not . be effective in addressing this
contamination. For current use and future residential wuse, the
existing risk levels are within the acceptable range for Superfund
remedial actions; however, this alternative would not achieve the
point of departure risk level of 1 x 1076

e No contaminants at Site 06 pose a threat to human health or the
environment based on ARARs/TBCs or risk-based cleanup levels, so
the no action alternative would be very effective in the long-term.

e At Site 13, the elevated 1levels of PCBs in site soils and
sediments would limit the long-term effectiveness of the no action
alternative. The PCB contamination would continue to pose a
relatively high level of risk to human health and the environment.

Impleﬁentability - The no action alternative would require no
implementation activities at any of the sites other.than a fivé year review;
therefore, it is easily implemented.

Cost - A nominal cost would be associated with the preparation of the

5-year review,

3.9.2 Alternative I-2 - Fencing and Deed Restrictions

3.9.2.1 Description

This 1limited action alternative would involve no remedial response
activities for soil/sediment at Sites 05 and 13, although it would include

both the construction of a perimeter site fence and implementation of deed
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restrictions. A six—foot high chain link fence would be. placed around the
contaminated areas at both Sites 05 and 13. Placement of hazard warning signs
on the fences would also be included .in this alternative. The proposed
locations of the fences are shown in Figures 3-16 and 3-17.

This limited action alternative would also include implementation of land
use deed restrictions. These restrictions, which would limit allowable future
site use and development, have been included to provide an added measure of
longfterm protection of human health through minimizing potential future
exposures to contaminated site surface soil/sediment. The deed restrictions
could 1limit future residential development of Site 05 and Site 13, thereby
eliminating the future use scenario wﬁere the 1076 risk level was exceeded
(see Section 3.5.2).
| In contrast to Alternative I-1, which was required to be considered under
the NCP, this alternative has been developed to provide an increased level of
protection of human health through fencing and land use restrictions while
providing no action to reduce the toxicity, mobility or volumes of

contaminated surface soil at Sites 05 or 13.

3.9.2.2 Evaluation

Effectiveness - This alternative would provide no reduction in the

toxicity, mobility or volume of contaminated soilsAat Sites 05 and 13. It
would also provide no direct protection of human health or the enviromment.
.Through fencing and deed restrictions, it Qould limit potential exposures due
to direct contact with contaminated surface soil/sediment and would limit
future site use. Proper maintenance of the perimeter fence and compliance
with deed restrictions would be required to maintain the alternative's

long-term effectiveness at both sites. However, due to the scheduled base
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closure, long-term maintenance and enforcement of this alternative could be
difficult to implement. Minimal short-term risks would be associated with its
implementation. Therefore, it would also be effective in the short-term.

Implementability - This alternative would involve the placement of land

use deed restrictions on a property controlled by the federal government.
Implementation. of these deed restrictions should be relatively easy. The
placement of the perimeter fence should not be difficult given the lack of
active use of each site. Overall, this alternative would be easy to implement
although it may be difficult to enforce over the long-term dué to scheduled
base closure.

Cost - Costs associated with this alternative would be tﬁose associated
with perimeter fgnce construction and establishing land use restrictions.

The cost of this no action alternative is initially estimated based on an
assumed 30-year maintenance period for the perimeter fence. The present worth
value for Alternative I-2 at Sites 05 and 13 is $45,000. See Appendix C for

preliminary cost estimates.

3.9.3 Alternative I-3 - RCRA Subtitle D Soil Cap/Deed Restrictions

3.9.3.1 Description

This alternative wés developed to meet the NCP's requirement fo;
consideration of an alternative which utilizes containment with little or no
treatment. Alterﬁative I-3 incorporates the 'capping or covering of Site;IQS
and 13 with a RCRA Subtitle D cap consisting of a minimum 18-inch infiltration
layer topped by‘a minimum 6-inch erosion layef. The infiltration layer would
be constructed to provide a permeability less than or equal to the natural
subsoils or a permeability no greater than 1 x 1073 cm/sec, whichever is
less. Thé érosion layer would consist of a minimum of 6 inchéé of earthen

material capable of sustaining native plant growth. The selected cap design
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meets remedial objectives by limiting future exposure to surficial
contamination and minimizing erosion. At Site 13, the cap would be designed
to direct drainage away from the catch basins and the cgtch basins would be
covered to prevent drainage and access into the basins.

The capping alternative would cover the entire contaminated area for each

site. Two capping options were developed:

e Option A - Capping of all surface soils which exceed ARARs/TBCs
and risk-based cleanup 1levels (19,000 £ft2 at Site 05 and 50,000
ft2 at Site 13).

e Option B - Capping of all surface soils which exceed ARARs/TBCs
(1,350 ft2 at Site 05 and 45,000 £t2 at Site 13).

The physical limits of the capping options would consist of the shaded
areas shown in Figures 3-13 and 3-14 for Option A and in Figures 3-10 and 3-11
for Option B. - The soil cap would minimize potential risks associated with
direct contact with contaminated surface soils/sediments.

In addition to the Subtitle D soil cap, deed restrictions would be placed

on the sites to limit future site use and development. The deed restrictions

would aid in the long-term protection of human health.

-3.9.3.2-Eva1uation

Effectiveness - Alternative I-3 would provide no reduction in the toxicity

or volume of site contaminants but it would limip exposure to surficial
contamination and the potential migration of surficial contaminants due to
erosion. By limiting potential. exposure pathways, this alternative would
provide a degree 6f protection of human health and the environment.
Short-term effectiveness would be impacted by the disruption of surficial
materials required to cap each site, especially at Sife 05 where surficial

vegetation (light woods) would require clearing prior to cap construction.
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The cap and deed restriction? would be effective in addressing the areas of
concern; Long-term effectiveness depends upon maintenance of the cap's
integrity and the effectiveness of the deed restrictions.

At Site 13, capping would not prevent migration of existing PCB
contamination via the catch basins unless both the catch basins themselves and

the upgradient end of the drainage pipe are also capped.

Implementability - Alternative I-3 would be-relétively easy to implement.

It would require the construction of a so0il cap. This activity employs
commonlf used and widely accepted construction equipment and techniques. Site
13 is flat and covered with grass which minimizes the need for extensive site
preparation. Site 05 would require clearing of existing vegetation prior to
cap construction. Administrative implementation of land use deed restrictions
- would be relatively easy to undertake given the present ownership of the sites
by the federal government. The overall implementability of Alternative .I-3 is
good, although long-term maintenance of this alternative will be cémplicated
by the scheduled base closure.

Cost - The main éést factor associated yith Alternative I-3 1is the
construction of the RCRA Subtitle D soil cap. ‘The initial estimates of the
present worth cost for Alternative I-3 are:

e (Option A - $160,000
e Option B - $110,000

See Appendix C for preliminary cost estimates.

3.9.4 Alternative I-4 - Soil Disposal/Treatment

3.9.4.1 Description

Alternative I-4 consists of active site restofation, and includes the

consideration of a number of treatment/disposal technologies for contaminated
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surface soil at Sites 05 and 13. This alternative requires the removal of
contaminated soils and sediments. The period of restoration will be dependent
upon the technologies included in the final alternative. This analysis is
intended to provide the basis for a general comparison betyeen Alternatives
I-1, I-2, 1I-3 and 1I-4, : Preliminary analyses of the effectiveness,
implementability and costs of the individual technology options are presented

in Sections 3.9.5 through 3.9.8.

3.9.4.2 Evaluation

Effectiveness - For soils, Alternative I-4 would provide a reduction in

the mobility or toxicity of soil contaminants through either excavation and
disposal or excavation and treatment. By removing and treating or disposing
of the contaminated material, this alternative would be protective of human
health and the environment; Short-term effectiveness would be‘impacted by the
'disruption of the soils during excavation, but.personnel protective measures
could be taken during the removal to protect on-site workers and dust
minimization controls could be used as necessary to minimize off-site
migration of any airborne particulates. The removal of the conta@inated soils
could be completed within a relatively short time frame. The degree of
toxicity reduction and the reliability of the remedial action (and, therefore,
the long-term effectiveness) would be dependent upon the individual disposal
or treatment technology selected. In general, by excavating and treating or
disposing of the contaminated soils, the long-term effectiveness of this
alternative would be considered greater than that of the previously evaluated
no action, minimal action and containment alternatives.

Implementability - Alternative I-4 is implementable, although its

implementability would be highly dependent upon the individual technologies
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included in the alternative. The removal of coqtaminated sediments from the
catch basins may be somewhat difficult to implement.

Cost - As with implementability, cost would be highly dependent upon the
individual technologies included in the alternative. In general, Alternative
I-4 would cost significantly more than Alternatives I-1, I-2, and I-3 due to

the active restoration activities involved in its implementation.

3.9.5 Alternative I-4 - Option A - Off-Site Landfill/Off-Site Incineration

3.9.5.1 Description

This option would involve excavation and off-site transportation of
soil/sediment to a spitable landfill. Disposal of contaminated soil/sediment
at an off-site landfill would eliminate the need for lohg—term management of
the soil/sediment on-site. Prior to landfilling, the excavated soil must be
characterized to determine if it meets the definition of hazardous waste and
if it falls undef land disposal restrictions. Soil samples from Sites 05 and
13 were analyzéd for TCLP parameters during the Phase I Remediai
Investigation. ‘No samples exceedea TCLP limits, thus the surface
soil/sediment at Site 05 is assumed to be non-hazardous. However, a
worst—case scenario involving off-site disposal as a hazardous waste will be
assumed for costing purposes.

At SiteA13, federal land disposal restrictions (40 CFR Parts 261 and 268), .
which prohibit the acceptance of cértain waste types at landfills, must be
evaluated. Restricted waste types include solvent-, dioxin-, and California-
list-contaminated soils and soils contaminated with listed or characteristic
hazardous wastes. Restricted wastes ﬁndét the Célifornia—list include
non-liquid hazardous wastes containing halogenated organic compounds

(including PCBé) in total concentrations greater than or equal to 1,000 ppm.
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In one sample at Site 13 (S13-09), PCBs were detected at a concentration of
4,563 ppm. To satisfy the federal land disposal restrictions, the volume of
- surface soil with PCB concentrations greater than 1,000 ppm will not be
landfilled. Additional sampling will be conducted to segregate this highly
contaminated soil and it will be sent to an off-site TSCA-approved
incinerator. The remainder of the PCB-contaminated soil will be disposed of
in an off-site chemical waste landfill in accordance with TSCA requirements
that soils with PCB concentrations greater than or equal to 50 ppm be disposed
of in a chemical waste landfill. Off-site incineration involves excavation
and transportation of the soil to a suitable incinerator. Excavated soils
would require drumming prior to off-site transport in accordance with
incinerator acceptance requirements.

Based on these considerations, preliminary costs for this alternative have

been prepared for the scenarios listed below:

e Scenario 1 - The surface soil from Site 05 (1,400 yd3) exceeding
ARARs/TBCs and risk-based cleanup levels and soil/sediment from
Site 13 with PCB and inorganic concentrations exceeding ARARs/TBCs
and risk-based cleanup levels but less than 1,000 ppm (3,200 yd3)
will be shipped to a.chemical waste landfill. The soil from the
PCB hotspot with PCB concentrations of 1,000 ppm or greater (500
yd ) will be sent to an off-site incinerator.

e Scenario 2 - The surface soil from Site 05 (300 yd3) exceeding
ARARs/TBCs (specifically, the RIDEM action level for lead) and
soil/sediment from Site 13 with PCB concentrations greater than 1
ppm but less than 1,000 ppm (2,800 yd3) will be shipped to a
chemical waste landfill. The soil from the PCB hotspot with PCB

concentrations of 1,000 ppm or greater (500 yd3) will be sent to
an off-site incinerator.

3.9.5.2 Evaluation

Effectiveness - Overall, the off-site landfill/off-site incineration
option described above would reduce the mobility, volume, and toxicity of the

PCB-hotspot of contaminated surface soil at Site 13. It would reduce the

3-41



mobility, but not the volume or the toxicity of the remainder of the
contaminéted soil/sediment from Sites 05 and 13, which would be landfilled.
The alternative would be protective of human health by addressing the main
exposure pathways of concern.

Long-term effectiveness would depend upon the ‘facilities receiving the
waste. The long-term operating and maintenance procedures at the receiving
landfill and the degree of contaminant destruction available in the
incinerator and the long—temnboperation and maintenancerf the ash disposal
facility will affect the long-term effectiveness. Both hazardous material
incineration and landfill ‘facilities are commonly utilized waste management
options. l

In the sﬁort—term, exposures to remedial workers during soil/sediment
excavation couldvbe minimized through the use of appropriate health and safety

equipment. No off-site impacts are anticipated in the short-term.

Implementability - Implementability of off-site landfill disposal would be

directly related to the availability of a éuitable landfill of adequate
capacity to acéept the type of material(generated.from the site. The off-site
incineration "component of the alternative would be relatively easy to
implement, since several commercial incinerators can accept the type of waste
from Site 13. Due to incinerator demand and capacity limitations,'delays in
the incinerator's acceptance of the waste for treatment are possible.

Cost - Factors which ‘are considered in the cost evaluation of this
alternative include the replacement and compaction of clean back-fill 1in
excavated areas and the off-site dlsposal/incineration costs. The preliminary
estimates for thencost of each of the disposal sceharios are:

Alternative I-4, Option A - Off-Site LAndfill/Off—Site Incineration

- Scenario 1 - Sites 05 and 13 - 4,600 yd3 to a chemical waste

landfill and 500 yd3 to a TSCA-approved incinerator - $7,100,000
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- Scenarlo 2 - Site 13 - 3,100 yd3 to a chemical waste landfill and
500 yd3 to a TSCA-approved incinerator - $5,800,000

Preliminary cost estimates are presented in Appendix C.

3.9.6 Alternative I-4 - Option B - On-Site Incineration

3.9.6.1 Description
The on-site incineration alternative was developed as an option which
reduces the toxicity, mobility, or volume of hazardous substances as a
principal element. This alternative consists of the excavation and
incineration of contaminated soils/sediments in an on-site incinerator. This
option has been proposed for the following scenarios.
e Scenario 1 - All contaminated surface 5011/sed1ment exceeding
ARARs/TBCs and risk-based cleanup levels at Site 05 (1,400 yd3)
and at Site 13 (3,700 yd ) would be excavated and incinerated.
The incinerator would be mobilized at Site 13; therefore the soil
from Site 05 will be transported to Site 13 for incineration.
Scenario 2 - Only the contamlnated surface s011/sed1ment exceeding
ARARs/TBCs at Site 05 (300 yd ) and Site 13 (3,300 yd ) would be
excavated and incinerated at an on-site incinerator.
Based on the estimated volume, a medium-sized rotary kiln incinerator with
a capacity of approximately 3 to 5 yd3/hour would be most cost effective for
these sites. Following the excavation and incineration, the ash would fequire
testing and handling in accordance with federal and state regulations. For
the Scenario 2 soils, the PCBs should be destroyed to a level which would
enable the ash to be backfilled on-site. Incineration will not treat all
inorganic contaminants, however., Arsenic, which was detected at Site 13 at
levels exceeding risk-based cleanup levels, and the lead contamination at

Site 05 would either volatilize or remain in the residual ash. The ash could

potentially require stabilization before replacement on the site,
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3.9.6.2 Evaluation

Effectiveness - Alternative I-4, Option B would provide a reduction in the

mobility, volume, and toxicity of contaminants. Organic contaminants would be
destroyed in the incineration process. .Inorganics would either volatilize in
the incineration process (volatile toxic metals include mercury, selenium,
arsenic, antimony, cadmium and lead) and be removed in the air treatment
system, or would remain in the ash residue. Due to the destruction of organic
contaminants by this treatment process, the 1ongfterm effectiveness of this
alternative would be goéd. If the residual ash is stabilized and placed
on-site, however, long-term monitoring could be required. Short-term
effectiveness would be limited by the site disruption which would occur during

excavation and incineration activities.

Implementability - Several vendors suppiy medium-sized, mobile rotary kiln
incingrators. This option would be implementable although it does require
significant site preparation and regulafory approvals. The administrative
implementability would be dependent on the ability of the system to meet the
federal and state requirements- applicable to the operation of incinerators,
including regulations applicable to the destruction of PCBs. Also, the
potential local public opposition to such a remedial response is unknown.

Cost - The main costs associated with the incineration of contaminated
soils at the Group I sites relate to the mobilizétion and operation of an
on-site incinerator, és well as the potential cost associated with the
stabilization of ash residuals. The costs associated with each scenario are
provided below.

— Scenario 1 - Sites 05 and 13 -~ Incineration of 5,100 yd3 of

contaminated soils - $5,000,000 :

- Scenario 2 - Sites 05 and 13 - Incineration of 3,600 yd3 of
contaminated soils - $3,500,000
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Appendix C includes preliminary cost estimates associated with Alternative

I-4, Option-B.

3.9.7 Alternative I-4, Option C - Stabilization/Solidification

3.9.7.1 Description

. Option C consists of the excavation and stabilization of contaminated
surface soils and. sedimenﬁs at Sites 05 ahd 13. The solidification/
stabilization process, sometimes referred to as immobilization, fixation, or
encapsulation, uses additives or processes to physically or chemically
immobilize the hazardous constituents of a contaminated soil. The soils would
be stabilized by mixing with a cementing material and water. As the mixture
hardens, the hazardous constituents are encapsulated within the solid matrix
which is formed. Following stabilization, the stabilized material would
require testing and handling in accordance with federal and state
regulations. Due to the limited sizes of Sites 05 and 13, it is assumed that
the stabilized material would be disposed of off-site as a non-hazardous waste.

Based on these considerations, preliminary costs for this option have been
prepared usiﬁg the two scenarios described below.
e Scenario 1 - All surface soil/sediment exceeding ARARs/TBCs and/or

risk-based cleanup levels at Site 05 (1,400 yd3) and at Site 13
(3,700 yd3) would be excavated, stabilized, and disposed of

off-site.
e Scenario 2 - 0n1§ the contaminated surface soils exceeding

ARARs/TBCs at Site 05 (300 yd3) and Site 13 (3,300 yd3) would be
excavated, stabilized, and disposed of off-site.

3.9.7.2 Evaluation

Effectiveness - Alternative I-4, Option C would be effective in

‘immobilizing the soil contaminants through stabilization processes. While
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solidification/stabilization has brimarily been applied to soils contaminated
with metals and other inorganics, the process has also been proven app}icable
to semivolatile and nonvolatile organic compounds such as PAHs and PCBs. The
process would be effective in treating the volumes of contaminated material
within a relatively short time frame. The main eprsure pathways identified
during the human healﬁh risk assessment would be addressed by this
alternative. Short-term effectiveness would be limited by the site disruétion
-which would oécur'during excavation and stabiliiation activities. These risks
could bé limited through the use of appropriate personnel protection
equipment. Long-term effectiveness would be good since the stabilizéd

material would be disposed of off-site.

Implementability - The technical implementability of this alternative
would be expected to be good, with stabilization services available from
numerous vendors. Mobile stabilization units are available in which the
stabilization area is truck-mounted and requireé no on-site construction of
mixing pits. The administrative imélementability would be dependent on the
ability of the system to tfeat the soils sufficiently to meet the substantive
requirements applicable to land dispoéal of the treated material. Ap off-site
disposal siteAwhiéh could accept the stabilized material would have to be
identified prior to implementation of this alternative.

Costs - The major costs asséciated with this option are those associated
with the implementation of the soil stabilization process. Preliminary
estimates of the present worth costs.for the two scenarios are:

e Scenario 1 - $3,300,000 - -
e Scenario 2 - $2,300,000

See Appendix C for preliminary cost estimates.
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3.9.8 Alternative I-4, Option D - Acid Extraction and Solvent Extraction

3.9.8.1 Description

Option D consists of the excavation of contaminated surfaée soils and
sediments at Sites 05 and 13 foliowed by treatment.using acid extraction and
solvent extraction, as applicable. . |

Acid extraction is a technology currently being developed for application
to soils contaminated with inorganics. In most acid extraction processes, the
soils are washed with a leaching solution which removes the inorganics into
solution. The treaged soils are then neutralized while the leaching solution
undergoes additional treatment. Acid extraction has been proven for the
removal of lead and arsenic from soils.

Solvent extraction is also a technoiogy which is currently being developed
to remediate organic contaminants in soils. It has been proven effective in
the removal of PAHs and PCBs from soils. In most solvent extraction
processes, the excavated soil is mixed with a solvent. The contaminants
dissolve within the solvent and are extracted from the soil. Any residual
solvent within the soil is then femoved using thermél treatment. The solvent
extraction solution may undergo additional treatment or disposél.

Both treatment processes may require removal of any large particle
fraction prior to treatment through auxiliary screening or crushing
processes. Soils could be segregated during excavation, based on the type of
contamination, and treated within one or both treatment processe;. Following
treatment, the residual soil would require testing and handling in accordance
with federal -and state regulations. For the purpose of this evaluation, it is
assumed that the treated soils could be placed back on-site at Site 13.

Based on these considerations, preliminary costs for this option have been

prepared using the two scenarios described below.
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e Scenario 1 - All surface soil/sediment exceedin%;ARARs/TBCs and/or
risk-based cleanup levels at Site 05 (1,400 yd®) and at Site 13
(3,700 yd3) would be excavated, treated and disposed of on-site at
Site 13. It is assumed that one tenth of the contaminated soils

.at Site 05 (140 yd3) would require solvent extraction for
treatment of PAHs and all 1,400 yd3 would require acid extraction
for treatment of inorganics. At Site 13, it is assumed that all
3,700 yd3 would require solvent extraction for treatment of PCBs,
and only 400 yd3 would require acid extraction for treatment of
inorganics. ‘

e Scenario 2 - Only the contaminated surface soils exceeding
ARARs/TBCs at Site 05 (300 yd3) and Site 13 (3,300 yd3) would be
excavated, treated, and disposed of on-site at Site 13. It is
assumed that all 300 yd3 of surface soil from Site 05 would
require acid extraction for treatment of inorganics. At Site 13,
it is assumed that all 3,300 'yd3 would require solvent extraction
for treatment of PCBs.

3.9.8.2 Evaluation

Effectiveness - Alternative I-4, Option D is expected to be effective in
treating the soil contaminants and thereby reducing thé potential risks to
human health posed by the contaminants. Both acid extraction and solvent
extraction are treatment processes which are under developmeﬁt and not widely '
.proven. Short-term effectiveness would be limited by the site disruptioﬁ
which would occuf during excavation and treatment activities. These risks
could be limited through the use of appropriate personnel protection
equipment. Long-term effectiveness would be expected to be éood, due to the
lack of residual contamination remaining on-site. Both treatment processes
would be able to treat the estimated volumes of material rquining treatment
within a relatively short time frame.

~ Implementability - The technical implementability of this alternative may

be limited by the limited number of vendors offering proven, full-scale
treatment systems. Treatability study testing may be required prior to

implementation. The administrative implementability would be dependent on the

3-48



ability of the system to treat the soils sufficiently to meet the substantive
requirements applicable to land disposal of the treated material.

Costs - The major costs associated with this option are those associated
with the treatment processes. Preliminary estimates of the present worth
costs for the two scenarios are:

. Scenario 1 - $4,800,000
- e Scenario 2 - $3,100,000

See Appendix C for preliminary cost estimates.

3.10 Selection of Alternatives for Detailed Analysis

A comparative analysis of the individual alternatives based on the three
evaluation criteria is conducted to allow the elimination of selected

alternatives from the detailed analysis process.

3.10.1 Effectiveness

With réspect to iong—te:m effectiveness, those alternatives which involve
reductions in the toxicity, mobility or volume of contamination and
contaminant sources will provide the greatest protection. The effectiveness
of an alternative in handling the contaminated media and its reliability are
also considered wunder this  criterion. With respect to short-term
effectiveness, those alternatives which are protective during the construction
and implementation period, and which achieve remedial response objectives
within a timely manner, are most effective.

Alternative I-4, excavation and treatment/disposal of surface
soil/sediment provides the greatest long-term effectiveness by treating or
disposing of the contaminated soil/sediment. Due to the removal/treatment of

contaminated soils and waste materials, this alternative typically results in
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a short-term disruption of the waste materials; however, resultant risks can
be controlled through proper excavation techniques and personnel protection.
Off-site 1landfilling/incineration (Option A) offers the greatest long-term
effectiveness by tfeating both PCBs and semi-volatile organics aﬁd by removing
the contaminated soil off—site'for treatment, with no placement of treatment
| residuals back on-site. It is effective and reliable in treating the
contaminated media and achieves remedial objectives in a timely manner.
Option C, stabilization/solidification, 1is also expected to provide a
reduction in the mobility of both organic and inorganic soil contaminants but
requires on-site treatment which may present an increase in short-term risks

over an off-site treatment option., It is followed by on-site incineration
(Option B), which provideé on-site treatment of PCBs and other organic
contaminants but which " does not treat .inorganics, resulté in increased

short-term risks due to the on-site treatment process and potehtially requires

.

long-term maintenance of treatment residuals. Option D, acid extraction and
solvent extraction, treats the PCBs, PAHs and inorganics but its effectiveness
in achieving cleanup goals is not as well proven as other alternatives.
Alternative I-3, é RCRA Subtitle D soil cap, provides the next level of
1ong—§ernr effeqtiveness through a reduction in risks associated with direct
contact with contaminated surficial soils/sediments. It is effective in
handling the contaminated media and is reliable with respect to long-term
performance. - The cap could be constructed in a timely manner. Minimal
short-term impacts wogld be associated with possible contact with contaminated
surfacé soil during cap construction. Alternative I-2, no action with fencing
and deed restrictions, provides limited long-term effectivenesé. It limits
potential exposures to soil/sediment contamination through fencing and deed

restrictions. Short-term impacts associated with implementation would be
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minimalg‘as would be the construction time frame. Alternative I-1, no action,.
provides the least protection against surface soil contaminants but could be
considered to be effective in‘both the short— and long-term for Sites 05 and
06, especially for future non-residential site uses, based on site fisk

evaluations.

3.10.2 Implementability

Implementability is a measure of fhe technical and administrative
feasibility of constructing, operating, and maintaining a remedial action
alternative. Alternative I-1, no action, is the most implementable
soil/sediment remedial alternative from a construction standpoint due to the
lack of ihplementation activities associated with it. Alternative I—2,
limited action, is also fairly readily iﬁplementea,_involving only limited
construction activities (i.e., installation of fencing). Alternative' I-3,
caéping, is next in terhs of implementability based on the relafively simple
nature of cap construction. While easy to implement in the short-term,
long-term maintenance of Alternatives I-2 ‘and I-3 could be difficult to
implement due to the scheduled base closure. Alternative I-4, excavation and
treatment/disposal of surface soil and sedimént, is the least implementable
option in the shorf—term, requiring excavation and off-site treatment or
disposal or on-site treatment, but due to thé removal or treatment of
contaminants, 1is most easily maintained in the long-term. Removal of
sediments_ from catch . basins could be difficult to implement. Of the
soil/sediment trea£ment options, off-site landfilling, Option A, is the most
implementable, followed by Options C »(solidification/stabilization), ﬁ

(on-site incineration) and D (acid extraction and solvent extraction).
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3.10.3 Cost

Alternative I-1, no action, 1is the lowest cost alternative, closely
followed by Alternative I-2, limited action. The RCRA Subtitle .D so;l'cap
alternative (I-3) costs $160,000 and $110,000 for Option A and Option B,
respectively. The excavation and treatment/disposal of subsurface 'soil and
sediment (Alternative I-4) éosts are the most expensive, ranging .from

$2,300,000 to $7,100,000, for the various treatment options.

3.10.4 Selection of Alternatives for Further Consideration

Based on the comparative analysis presented in the previous section, no
alternatives and no options are proposed to be eliminated from the range of
alternatives undergoing detailed analysis. However, one of the remedial
scenarios which was evaluated under Alternative I-3 and the Alternative I-4
treatment/disposal options will be deleted from further consideration. Under -
these alternatives, the scenario under which all soils which exceed ARARs/TBCs
and risk-based cleanup levels are remediated (Scenario 1) will be eliminated..
The scenario under which only soils which exceed ARARs/TBCs are remediated
(Scenario 2) will be retained for further consideration. -This determination
is based on the uncertainties associated with the calculation of the
risk-based cleanup levels or the apélicability of the calculated risk-based
cleanup levels to the associated sites. These uncertainties impact the
alternatives' effectiveness evaluation in terms of the ability of the
alternatives to meet the cleanup level objectives and to provide greater
protection of human health and the environment by achieving risk-based cleanup
levels as compared to achieving ARARs/TBCs only.

PAﬁs, arsenic and beryllium were detected in surface soils at Site 05 at

levels exceeding risk-based cleanup levels while arsenic was the only
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contaminant detected in surface soils/sediments at Site 13 at levels exceeding
risk-based cleanup levels. With respect to PAHs, as noted previously in
Section 3.5.2, in- all SVOC analyses of surface soil samples at Site 05,
detection limits exceeded the calculated risk-based cleanup levels for PaAHs.
Therefore, the areas at Site 05 which have been identified as containing PAHs
at levels exceeding risk-based cleanup leveis were identified on the basis of
qualified data (i.e., samples where PAH$ were detected at J-qualified or
estimated levels). For the arsenic and beryllium which were detected at Sites
05 and 13 at levels exceeding risk-based cleanup levels, the calculated
risk-based cleanup levels are less than the geometric mean concentration for
background soils in the eastern U.S. (USGS, 1984). Site-specific background
soil concentrations require further definition, as will be done in the Phase
IT RI, before the applicability of the calculated risk-based cleanup levels
can be determined. If the Phase II RI results‘ confirm that potential
unacceptable risks to human health or the environment are associated with PAHs
and inorganics at these sités and that deteéted contaminant levels are
attributable to the sites and ére not naturally -occurring,  this remedial
scenario will be reconsidered.

Further supporting the elimination of Scenario 1 is the cost associated
with implementation. For most alternatives, implementation of Scenario 1 is
significantly more costly tﬁan the implementation of Scenario 2. |

All of the alternatives, technology‘ options and remaining re;edial
scenarios will be retained for detailed analysis. This will allow for the
further consideration of a wide variety of remedial options providing a range

in the degree of treatment for the contaminated media at Sites 05, 06 and 13.
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4.0 GROUP II SITES - SITE 08 — DPDO FILM PROCESSING AREA
4.1 Introducfion |

The Group II sites consist solely of Site 08 - Defense Property Disposal
Office (DPDO) Film Processing Area. The following sections provide a site
description, summary of remedial response objectives and cleanup criterié,
general response actions, identification and sqreening of technologies and
process options, remedial alternative development, and preliminary screening
of remedial alternatives,

)

4.2 Site 08 — DPDQ Film Processing Area

4.2.1 Site Location and Description

Site 08 is a flat, grassy area located to.the east of Building 314 at West
Davisville. A general site location map is provided in Figure .4-1. The study
area is defined as approximately a 1,600 équare foot area which is likely to
have received runoff from an adjacent paved area where wastes were reportedly
dischafged. A fence delineating the NCBC-Davisville prdperty line forms the
eastern border of the study area and immediately to the west of the gréssy
area is a paved road which runs adjacent to Building 314. Sandhill Brook
crosses the deveioped area of West Davisville within a buried culvert which
passes to the east of Site 08 (see Figure 1-7). The area fo the east of the
property line is ove{grOWn and slopes gradually away from the site. Several
warehouses are locafed to the west of Site 08. The nearest warehouse;

Building 314, is currently not in use.

4.2.2 Site History Overview

For a six-month period during 1973, the DPDO recovered silver from

‘photographic wastes. Waste liquids from this recovery process were discharged



on the pavement outside of Building 314 and alloyéd to runoff during.rainfall
events (Hart, 1984a). This silver recovery operation was operated as a batch
system . with a 15- to 20-gallon capacity. The waste 1liquids which were
generated consisted of photographic compounds, such as sodium thiosulfate and
hydroquinone, and 1liquids containing small cobcentrations of formaldehyde,
acetic acid, potassium hydroxide and sulfuric acid. No information on the
frequency or Atotal quantity of discharge was available from interviews or

record searches; however, the amounts were reportedly small (Hart, 1984a).

4.2.3 Geology, Hydrogeology and Hydrology

No subsurface borings were drilled at Site 08 duriﬁg any of the site
investigations. The glacially-derived soils should cénsist of sandvand gravel
near the surface, grading downward into sand with some silt (Schafer, 1961).
The depth to bedrock should be from 20 to 40 feet below the groundvsurface
(Johnson and Marks, 1959).

The dépth toAthé water table is probably 3 to 10 feet below the ground
surface (Johnson and Marks, ‘1959). The direction of flow, based on the
surface topography, is estimated to be to the northeast, towards the discharge

point of the Sandhill Creek culvert approximately 2,000 feet away.

4.2.4 Summary of Contamination

Field investigations conducted durin§ the Confirmation Study in 1985
included surface soil sampling. The Qnalytical results for the single
composite surface soil sample collected indicatéd that silver was present at a
concentration (0.15 ppm) similar to naturally occurring levelé in soil. In
addition, a grab surface soil sample was collected in March 1986 for full EPA
Priority Poll#tant analysis. The results of the analysis indicated no

elevated levels of EPA Priority Pollutants.
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The Phase I RI included the colié'%:"i:ion and analysis of 10 surface soil
sample.;; a;nd 5 subsurface (2.5 to 3 feet) soil samples at rapdomly—gener:ated
sample locations, as. indicated in Figure 4-2. Samples wefe analyzed for .the
full Target Compound List (TCL‘)/'I’arget Analyte List (TAL). The volatile_
organic analyses indicated that. acetone was present in two surface soil
samples (S8-8 and S8-10), while estimated concentrations of‘chlorofo'r.m weré
detected in three surface soil Asamples (S8-7, S8-8 and S8-10).. Xylenes and an
estimated éoncentration of 'ethylbenzene were detected in the sample collected
at a depth of 3 feet at location S8-9. PAHs were detected in every surface
soil sample, but were identified at only two of the five subsurface sémpling
locations (S8-5 and S8-9). Bis(2-ethylhexyl)phthalate was detected in every
soil sample. The 3-foot deep sample. collected at 1location S8-9 exhibited
elevated semivolatile detection limitsv(720 to 3,500 ppb) and elevated
concentrations of fluorene (1,100 ppb) and 2-methylnaphthalene (2-,400 ppb}.
PCB-1260 was detecfed in surface soils at four adjabent sampling locations
(S8-3, S8-4, S8-6 and S8-7) at concentrations ranging from 190 to 1,400 ppb.
Metals found to be common to each surface and subsurface soil sampling
location included arsenic, beryllium, chromium, copper, lead, and zinc. Lead
concentrations ranged from 2.6 ppm to 171 ppm. Samples from the center of the
site exhibited concentrations _of -copper, lead, and zinc that were five times
greater than those concentrations in surrounding soils. Silver was detected
in one sample, S8-4, at a concentration of 28 ppm. The average concentrations
of several metals (e.g., arsenic, copper and lead) are greater in the surface
soils than i'n the subsurface soils.
TCLP results indicate that low levels of xylene may be leached from the
soil. TCLP extraction results also revealed that chromium, copper, lead,

nickel, and zinc were léachable from the soils. Gamr.na—’BHC (Lindane) was
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detected in one TCLP extract samPle at Site 08, at a level near the detection

limit (0.21 ppb).

4.2.5 Summary of Contaminant Fate and Transport

A contaminant fate and transport analysis was conducted as part of the
Phase I RI. That analysisvis summarized below. For more information, refer
to the Phase‘I RI Report (TRC, 1991).

The primary contaminant migration pathways at Site 08 include surficial
erosion or leaching of contaminants through the soil column to the ground
water. Site 08 is relatively flat and, for the most part, grass-covered.
Contaminant migration via surface water runoff would generally be towards the
east, toward a currently undeveloped area. Sandhill Brook crosses the
developed area of West Davisville within a buried culvert. The culvert passes
to the east of Site 08, as indicated in Figure 1-7. The brook discharges into
Saw »Mill Pond, which 1is 1located approximately 3,000 feet northeast of the
'site. The ground water flow direction in the vicinity of Site 08 is expected
to be towards the east. | |

Only surface and near-surface soil samples were collected at Site 08. The
volatile organics detected in the surface soil samples included acetone and
chloroform. ﬁith vapor pressure§ (at approximately 20° C) of 270 and 151 mm
Hg  respectively, the principal mechanism for natural removal is
volatilization. Acétone has a relatively high solubility and could migrate
with preeipitation. Xylenes and ethylbenzene, both detected at a depth of 3
feet, have relatively high organic carbon partition coefficientg kKoc values)
and would be expected to adsorb to the soils. Xylene was present at low
levels (26 ppb) in the TCLP soil extraction results, indicating that it may be

leached to ground water.
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Semi-volatile organic compounds, particularly PAHs, are persistent in the
environment dug to their complex chemical nature. In general, PAH compounds
related to 2-methylnaphthalene aré more volatile’aﬁd more soluble than those
related to benzo(a)pyrene. . Therefore, PAH compounds related to
2-methylnaphthalene are more likely to migrate from the surface soils. An
elevated level of 2-methylnaphthalene was detected in one subsurface soil
sample collecfed at a depth of 3 feet (S8-9). In general, PAH levels
decreased with depth. TCLP analysis did not indicate a potential for
significant leaching of PAH compounds from the soil.

Bis(2-ethylhexyl)phthalate was detected in all soil samples. Phthalate
compounds ére considered to be common laboratory contaminants and are
widespread in the environment (ATSDR, 1989). They generally éxhibit low
solubility and high Ky, values, and so would not be particularly amenable to
water transport.

Benzoic acid was detected in three surface soil samples at concentrations
ranging froﬁ 49 to 130 ppb. Benzoic acid is highly soluble in water (greater
than 1,000 mg/l), and could be amenable to water tfansport.

PCBs, which were detected in four surface soil samples, have a high
Henry's Law Constant (greater than 10'3), low water solubility (less than 100
mg/1), and high - K,. (greater than 100,000 ml/g). Therefore, PCBs have a
tendency to wvolatilize from the surface soil but also have an affinity for
organics in soil which tends to render them immobile. Because the site is
covered by grass and is only slightly graded to the eést, transport via
erosion is expected to be minimal.

Based on the TCLP extraction results, chromium, copper, lead, nickel and
zinc are leachable froﬁ the soils. Silver, which was detected in the TAL

analysis of only one sample, was not leached from the soils. Concentrations
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of inorganics in the TCLP leachate were genérally similar to those detected in
ground water samples collected at other NCBC-Davisville sites during the Phase
I RI. Lead and nickel were present in the leachate at concentrations greater
than typical NCBC-Davisville ground water concentrations. Background'water
quality will be defined dﬁring the Phase II RI, allowing further evaluation of
the significance of the TCLP results with respect to ground water qualiﬁy‘at

Site 08.

4.2.6 Summary of Human Health and Environmental Risk

Current carcinogenic risks for Site 08, as presented in the Phase I RI
Report (TRC, 1991), were at or below the 106 target risk level. Carcinogenic
risks associated with future soil exposures were slightly higher at 3.14 x
.10‘5 fof the worst-case scenario. The carcinogens driving these risk values
are PAHs, PCBs, bis(2-ethylhexyl)phthalate, arsenic, and beryllium. Both
current and future exposure scenario hazard indices were less than one,
suggesting that no adverse acute or chronic noncarcinogenic effects are
expected as a result of exposure to the detected contaminants at Site 08.
Ground water sampling was not conducted at Site 08 during thé RI.

The ecological risk assessment presented in the Phase I RI Report (TRC,
1991) concluded that, due to the level of dévelopment at and surrounding Site
08, risks to  terrestrial receptors will be negligible. Further
characterization of ground water flow regimes, énd surface water quality, as
will be conducted during the Phase II RI, is required to assess potential
risks to ground water/surface water receptors. The Phase II RI will also

include additional ecological characterization.
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‘4,3 Remedial Response Objectives and Cleanup Criteria

Remedial response objectives are developéd in order to set goals for
protectiné human health and the environment early in the alternative
development process. The goals should be as specific as possible but' should
not unduly limit thg range of alternatives that can be developed. For the
Site 98 FS, the results of the RI have been uséd to define specific
contaminants of interest and allowable exposures based on the risk asse;sment

and ARARs/TBCs.

4.3.1 Comparison of Contaminants to ARARs/TBCs

Surface soil samples exhibited contaminants at 1levels exceeding ARARs
and/or TBCs Ain the RI sampling at Site 08. A summary of surface soil -
contaminants and a comparison of their detected levels to ARARs/TBCs are
provided below, followed by an evaluation of risk-based cleanup levels. The
identification of remedial response objectives will be based on this
evaluation.

In evaluating surface soil contaminant levels, available state and federal
standards were used as ARARS/TBCs. Only a limited number of standards are
applicable to soil contamination. Since no ARARs/TBCs were identified for
other soil contaminants, standards and guidance levels applicable to PCB and
lead contamination in soils were used as the basis for this evaluation. At
Site 08, only PCBs exceeded state action levels. PCBs were detected in one
sample in the southwest corner of Site 08. In sample S8-6, PCBs were detected
at a level of 1.4 ppm from the 0- to 2—foqt interval (see Figure 4-3). This
value exceeds the historic RIDEM Cleanup Standard of 1 ppm but not the new
definition for solid waste (which includes wastes cbntaining a concentration

of 10 ppm or greater PCBs) included in RIDEM's Proposed Amendments to the



Rules and Regulations for Solid Waste Management Facilities. No other state
or federal action levels were exceeded by any detected contaminant levels at
Site 08. See Table 4-1 for a comparison of soil contaminant levels to

associated action levels.

4.3.2 Risk-Based Considerations

As described in the National Contingency Plan [40 CFR
300.43(e)(2)(i)(A)(2)], "The 1076 riék level shall be used as the point of
departure.for determining remediation goals for alternatives when ARARs are
not available...". The 1076 starting point indicates U.S. EPA's preference
for setting cleanup levels at the more protective end of the acceptable 1074
to 107® risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then taken into‘consideration in the determination
of where within the 10~% to 1076 risk range the cleanup standard for a given
contaminant will be established. For the purposes of this evaluation, the
risk-based cleanup levels which correspond to a 10-6 risk are calculated.
Site-specific and remedy-specific factors which may affect the determination
of the final cleanup level will be addressed in subsequent portions of this
document.

Those sufface soil con&aminants which contribute an individual cancer risk
of greater than 1 x 107® to the overall cancer risk estimate under the
reasonable maximum exposure scenario for future residential use, as presented
in the risk assessment portion of the Phase I RI Report (TRc; 1991), were
evaluated to determine if there are any for which an ARAR/TBC has not been
identified. Arsenic, beryllium, and PAHs drove the carcinogenic risk
estimates associated with exposures to surface soil. Surface soil cleanup
levels were calculated for these contaminants based on the 1 x 107® cancer

risk, as presented in Table 4-2. As presented previously in Section 4.2.6, no
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individual ﬁazard index values greaier than unity were ' calculated for
noncarcinogens in the risk assessment presented in the Phase I RI Report (TRC,
1991). Therefore, né risk-based cleanup 1levels were calculated for
noncarcinogens. Similarly, risks posed by subsurface contaminants did not
exceed the point of departure (a 10-6 carcinogenic risk.or a hazard index
value of unity). Additional information used in the development of risk-based
cleanup levels is presented in Appendix A.

The surface soil contaminant levels for each of the surface soil sample
locations'ﬁere compared to the risk-based cleanup levels presented in Table
4-2. PAHs (benzo(b/k)fluoranthene and chrysene) were detected in one surface
soil sample, S8-3, at levels exceeding the risk-based cleanup levels (see
Figure 4-4). Arsenic éxceeded the risk—bésed cleanup level at sample
locations S8-7 and 88—9 while berylliuﬁ exceeded the risk—based cleanup level
.at éample locations S8-1, S8-2, S8-3, S8-4, S8-7 and S8-8. It should be noted
that for all SVOC énalyses of surface soil samples, detection limits exceeded
risk-based cleanup levels. Therefore, the identification of PAH levels
exceeding risk-based cleanup levels has a dégree of uncertainty associated
with it since the detected levels are all estimated ("J" qualified) data.

As indicated in Table 4-2, the greatest calculated reasonable maximum
exposure risk undef the fufure residential use scenario presentéd fér an
individual_compound is 2.6 x 1076, Therefore, calculated risk levels exceed
10~® but fall within the_acceptable risk range of 1074 to 107® applicable to

remedial actions.

4.3.3 Remedial Response Objectives

.Based on the information presented above, as well as a consideration of
potential ecological risks, the remedial action objectives for soil are as

follows:

4-9



¢ Minimize current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs, as presented in
Table 4-1, or which pose unacceptable risks to human health and
the environment; and

¢ Minimize off-site migration of surface soil contaminants.

4.4 General Response Actions

General response actions are those remedial actions which will satisfy the
remedial objectives. General response actions for Site 08 were formulated
based on the results of the Remedial Investigation.

The first step in determining appropriate general response actions for a
given media is an initi